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June 11, 2014 

SUBJECT: Annual Update on Compliance with CARB Regulatory Programs, Proposed 

Changes to Existing CARB Regulations, and Grant Funding for Zero Emission Bus 

Programs 

BRIEFING ITEM 

RECOMMENDED ACTION(S): 

Consider receiving a report that provides an annual update on compliance with CARB regulatory 
programs, proposed changes to existing CARB regulations, and an update on grant funding for 
zero emission bus programs. 

EXECUTIVE SUMMARY: 

In 2008, CARB initiated their Advanced Demonstration Program for agencies on the diesel path 

that required implementation of a one-year demonstration project with multiple transit 

agencies utilizing a minimum of 12 zero emission buses in revenue service. AC Transit elected to 

lead a consortium of Bay Area transit agencies in the operation of twelve fuel cell buses in the 

Zero-Emission Bay Area Program (ZEBA) to comply with the Advanced Demonstration Program. 

CARB is now completing a technology assessment to evaluate and measure commercial 

readiness, and rule amendments that would provide a proper lead-time and ramp up in 

requirements once commercial readiness of zero emission buses is achieved. CARB plans to 

implement this technology assessment and develop amendments to the Transit Fleet Rule 

regulation for their Board review in early 2015. 

District staff reports to CARB annually regarding fleet emissions for diesel powered vehicles 

operated in revenue and non-revenue service. The District is in full compliance with the Fleet 

Rule for Transit Agencies Urban Bus, and the District is nearing compliance with the Transit 

Fleet Vehicle Rule with progress on the installation of particulate filters on the fifty-one (51) 

Van Hool 5000 series buses. 

The District continues to pursue grant opportunities to fund its zero em1ss1on initiatives, 

including the submission of an application for $3.1 million for Low or No Emission Vehicle 

Deployment Program (LoNo) grant funds. In addition, staff continues to monitor additional 

grant opportunities through the US Department of Energy Alternative Fuel Vehicle Deployment 
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Initiatives, California Cap and Trade proposal, California Energy Commission's (CEC) programs, 

and the California Air Resources Board Hybrid Voucher Incentive Program. 

BUDGETARY/FISCAL IMPACT: 

There is no specific budget impacts related to this briefing report; however, the District could 

experience significant increases in capital and operating budget expenses with expansion of 

zero emission bus programs. 

BACKGROUND/RATIONALE: 

The California Air Resources Board (CARB) directed in 2000 that all transit agencies with bus 

fleets of 200 or more vehicles choose either an Alternative Fuel or Diesel path for future bus 

procurements, with a requirement that agencies choosing the diesel path initiate a three-bus 

fuel cell demonstration program. In 2008, CARB initiated their Advanced Demonstration 

Program for agencies on the diesel path that required implementation of a one-year 

demonstration project with multiple transit agencies utilizing a minimum of 12 zero emission 

buses in revenue service. 

To comply with the Advanced Demonstration Program, AC Transit elected to lead a consortium 

of Bay Area transit agencies as the owner and responsible party for the operation, 

maintenance, servicing, and training for the twelve fuel cell buses in the Zero-Emission Bay Area 

Program (ZEBA). The twelve Van Hool fuel cell buses were received by the District in the 

2010/2011 timeframe. To fuel the buses, the original mobile fueling station was replaced with a 

new hydrogen fueling station at our Emeryville Division. A second hydrogen fueling station is 

scheduled for completion in 2014, along with modifications for an additional maintenance 

service bay for gaseous fuels. 

Golden Gate Transit, Sam Trans, and Santa Clara Valley Transportation Authority are part of the 

consortium of regional transit agencies participating in the ZEBA program, which includes 

financial obligations and limited requirements for the operation of the fuel cell buses. Golden 

Gate Transit operated one fuel cell bus over a one year period to complete their obligation for 

operating the fuel cell buses. To date, Golden Gate Transit has been the only other agency to 

operate one of the fuel cell buses in revenue service. 

FLEET RULE COMPLIANCE- District staff reports to CARB annually regarding fleet emissions for 
diesel powered vehicles operated in revenue and non-revenue service. Currently, there are two 
CARB rules in place that require the District to comply with measured PM and NOx emission 
limits: 

1. Fleet Rule for Transit Agencies Urban Bus (UB) 

2. Transit Fleet Vehicle Rule (TFV) 
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The Fleet Rule for Transit Agencies Urban Bus regulates emission standards for new heavy-duty 
transit buses and heavy-duty engines. The primary focus of the urban bus rule is the reduction 
of oxides of nitrogen (NOx) and particulate matter (PM) emissions. 

The Transit Fleet Vehicle Rule regulates emissions on medium duty transit vehicles. The 
District's 30-foot Van Hool buses, service and storeroom trucks are included in this regulation. 
The District must make percentage reductions in the total diesel PM emissions relative to its 
January 1, 2005 baseline. 

The District is in full compliance with the Fleet Rule for Transit Agencies Urban Bus, and the 
District is nearing compliance with the Transit Fleet Vehicle Rule with progress on the 
installation of particulate filters on the fifty-one (51) Van Hool 5000 series buses. On May 14, 
the Board approved a contract for the installation of an exhaust aftertreatment on the Van 
Hool buses. The installation of the particulate filters on these buses will allow the District to 
become fully compliant with the Transit Fleet Vehicle Rule in 2015. 

CARS REGULATORY EFFORTS- The Zero Emission Bus (ZBus) regulation was designed by CARS 

to encourage the operation and use of zero emission buses in California urban bus fleets. CARS 

has held workshops as transit agencies focus on the current state of the technology. The 

workshops have focused on potential regulatory concepts and options under consideration for 

zero and near-zero bus deployment. 

CARS is now completing a technology assessment to evaluate and measure commercial 

readiness, and rule amendments that would provide a proper lead-time and ramp up in 

requirements once commercial readiness of zero emission technology is achieved. CARS plans 

to implement this technology assessment and develop amendments to the Transit Fleet Rule 

regulation for their Board review in early 2015. 

CARS has indicated that the Zero Emission Bus requirements of the Transit Fleet Rule are a key 

element in their strategy to encourage early development and commercialization of zero 

emissions technologies in heavy-duty applications, since the commercialization and widespread 

adoption of zero and near-zero technologies in the heavy-duty sector is critical for meeting 

California's air quality and greenhouse gas emissions reduction goals. 

CARS staff will provide an overview of the regulation, current activities, potential state funding 

opportunities, and an upcoming timeline for completion of the Rule amendments at the Board 

meeting. CARS staff is also planning to meet with AC Transit to review our experience with zero 

emission buses, including the experience with vehicle manufacturers, durability, public 

perception, funding availability, and thoughts on how credit for demonstrations should be 

considered in potential rule amendments. 

FUNDING OBLIGATIONS - The District has secured $89.2 million from Federal, State, and 

regional sources to support the existing programs, including $21 million for Phase I (2005 to 

2010); $66.6 million for Phase II (2010 to present), and $1.6 million in Federal funds that the 
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District was recently awarded for continued maintenance of the fuel cell bus fleet through 

December 2016. The $66.6 million includes the cost for the fuel cell buses, fueling stations, 

stationary fuel cell, and solar projects. 

Based upon current funding obligations, the District must continue to operate the fuel cell 

buses and hydrogen fueling stations as follows: 

• Twelve fuel cell buses- the District has fulfilled the original grant obligation to operate the 

fuel cell buses for one year in revenue service, but has agreed to extend the operation of 

the fuel cell buses through December 2016 as part of the latest $1.6 million grant. 

• Emeryville hydrogen fueling station - the District is obligated to operate the Emeryville 

public hydrogen fueling station through September 30, 2015. 

• Seminary hydrogen fueling station - the District is obligated to operate the Seminary 

hydrogen fueling station for a three-year period after commissioning, which is currently 

planned for the spring of 2014. 

GRANT OPPORTUNITES FOR ZERO EM MISSION PROGRAMS- The District continues to pursue 

grant opportunities to fund its zero emission initiatives, as follows: 

• The District has submitted an application to Federal Transportation Administration for $3.1 

million for Low or No Emission Vehicle Deployment Program (LoNo) grant to fund the 

incremental cost of six near zero to zero-emission buses and the associated infrastructure. 

Notice of awards is expected to be released by this summer. Also, an application was 

submitted to Alameda County Transportation Commission for Transportation Fund for 

Clean Air (TFCA) funds as matching funds for the LoNo grant. 

• There is an upcoming US Department of Energy grant for Alternative Fuel Vehicle 

Deployment Initiatives that could apply to some aspects of the District's ZEBA program. The 

full program details have not been released but it is focused on: 1) The Alternative Fuel 

Vehicle Demonstration and Enhanced Driver Experience Project; 2) Alternative Fuel Training 

activities for first responders, public safety officials, and critical service providers; and 3) 

Incorporating Alternative Fuels into Emergency Response and Preparedness Operations. 

• Senator pro Tem Daniel Steinberg's Cap and Trade proposal will be another source of 

funding to help achieve the goals of AB 32. The proposal includes $200 million in Low 

Carbon Transportation Funding to the Air Resource Board to accelerate the transition to low 

carbon freight and passenger transportation, with a priority for disadvantaged 

communities. More details are expected to unfold with further deliberations of the 

legislation. 
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• The District continues to monitor the California Energy Commission's (CEC} funding plans 

and programs as part of their Alternative and Renewable Fuel and Vehicle Technology 

program. The CEC funds hydrogen fueling infrastructure and workforce training among a 

broad scope of alternative fuels programs. 

If and when, the District purchases more zero-emissions vehicles (or hybrids), the California Air 

Resources Board has a Hybrid Voucher Incentive Program (HVIP) that provides up to $40,000 

per vehicle. 

ADVANTAGES/DISADVANTAGES: 

The hydrogen fuel cell program provides several advantages to AC Transit, including gaining 

insight into the operating characteristics and cost of the hydrogen bus fleet, fueling station, and 

facility requirements. In addition, the program has allowed for a significant amount of grant 

funding for fueling stations and facility modifications. 

The disadvantages include the future capital and operating cost for maintaining the existing 

program and for any expansion of the program. Also, there are currently no Original Equipment 

Manufacturers (OEM's) of production model fuel cell buses, while other technologies, such as 

natural gas and hybrid transit bus technologies, have moved into standard production, 

hydrogen bus technology has been slow to mature. The lack of OEM support has resulted in the 

discontinuation of system subcomponents with no replacement vendors. 

ALTERNATIVES ANALYSIS 

There are no practical alternatives associated with this report. 

PRIOR RELEVANT BOARD ACTIONS/POLICIES: 

There are no prior relevant Board Actions associated with this report. 

ATTACHMENTS: 

1. CARS Zero Emission Bus Regulation: Transitioning to a New Advanced Clean Transit 
Initiative 

2. Annual Update on Compliance with CARS Regulatory Programs, Proposed Changes to 
Existing CARB Regulations, and Grant Funding for Zero Emission Bus Programs 

3. Advanced Clean Transit 

Department Head Approval: James D. Pachan, Chief Operating Officer I Interim Chief Financial Officer 

Reviewed by: Denise Standridge, Interim General Counsel 

Prepared by: Salvador Llamas, Director of Maintenance 
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ARB Zero Emission Bus Regu lation: 
Transi ioning to a New Advanced Clean T(an it Initiative 

n February 2000, the Air Resources Board 

adopted the Fleet Rule for Transit Agencies 

and more stringent exhaust emission 

standards for new Urban Bus engines and 

vehicles. The regulation also promoted 

advanced technologies by providing for zero 

emission bus (ZEB) demonstration projects and 

requiring ZEB acquisitions applicable to larger transit 

agencies. 

monitor and assess the 12 ZBus demonstrations then 

about to begin in the San Francisco Bay Area. 

Since that time. A ir Resources Board staff has been 

conducting their assessment of the Zero Emission 

Bus technology and are due to present the latest 

information to the Board on the status of the 

technology and developing the next steps for the 

commercialization of 

Zero Emission Buses. 

The Fleet Rule for 

Transit Agencies is 

the Air Resources 

Board's effort to 

reduce both cr iteria 

pollutant emissions 

and exposure to toxic 

air contaminants 

G~ More recently, A ir Resources 

Board staff has indicated an 
More recently, Air 

Resources Board 

staff has indicated 

from urban buses and 

transit fleet veh icles. 

The requirements for 

urban buses differ 

from the requirements 

interest in moving away from the 

ZBus ru le. and instead exploring 

a variety of ways to obtain near-

zero or zero emission results from 

public transit operations. '' 

an interest in moving 

away from the ZBus 

rule, and instead 

exploring a variety of 

ways to obtain near

zero or zero emission 

results from public 

transit operations. 

for transit fleet 

vehicles. The regula tion affects both public transit 

operators and heavy-duty engine manufacturers. 

This panel will provide 

the first detailed look at the Air Resources Board 

staff's thinking about what they are now calling the 

Advanced Clean Transit Initiative. 

The Zero Emission Bus (ZBus) regulation was 

designed to encourage the operation and use of zero 

emission buses in California urban bus fleets. The 

ZBus Regulation is part of the Fleet Rule for Transit 

Agencies. During the 2006-2007 rulemaking the 

Board directed staff to review the technology and 

report to the Board on the status of the technology 

and the feasibility of implementing the purchase 

requirements as current ly required. Staff began this 

review in May 2009 and presented a status report 

to the Board in July of 2009. At the Board meeting, 

staff provided an update on ZBus technology, 

recommended a delay in the ZBus purchase 

requirement, and requested additio nal time to 
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CARB Regulatory Programs, Proposed 
Changes to Existing CARB 

Regulations, and Grant Funding for 
Zero Emission Bus Programs 

Stuart Hoffman, Technical Services Manager 

June 11, 2014 



• California Air Resources Board 
• part of the California Environmental Protection Agency 

• reports directly to the Governor's Office in the Executive Branch of 
California State Government. 

• Mission: 
• To promote and protect public health, welfare and ecological resources 

through the effective and efficient reduction of air pollutants while 
recognizing and considering the effects on the economy of the state. 

• District impact: 
• Regulation compliance California Environmental Protection Agency 
• Service reliability e= Air Resources Board 
• Budget 



• CARB Fuel Path 
Mandate 
• Three bus demonstration program 

• Twelve bus advanced 
demonstration program 

• Consortium Agencies 
in ZliBA Program 
• AC Transit as lead agency of the 

program 

• Consortium agencies: 

• Requirement to operate buses 
in revenue service 



• f-leet Rule for Transit Agencies Urban Bus (UB) 
• Heavy-duty transit buses and heavy-duty engines 

• Transit Fleet Vehicle Rule (TFV) 
• Medium-duty transit vehicles 

• Reduce Emissions 
• (NOx) oxides of nitrogen 

• (PM) particulate matter 

• Full Compliance with Fleet Rule for Transit 
Agencies Urban Bus 

• Working towards compliance on Transit F-leet 
Vehicle Rule- Van Hool 5000 series fleet. 



California Air Resource Board Presentation 



• ZEBA Grant Funding 
• Secured $89.2 million from Federal, State, and regional sources. 

• Twelve fuel cell buses 
• Original grant obligation fulfilled 

• Agreed to extend operation of the fuel cell buses through December 2016 
as part of the latest $1.6 million grant. 

• Emeryville hydrogen fueling station 
• Obligated to operate the hydrogen fueling station through September 30, 

2015. 

• Seminary hydrogen fueling station 
• Obligatea to operate for a three-year period after commissioning 



• FTA 
• Low or No Emission Vehicle Deployment Program (LoNo) 

U.S . DEPARTME NT OF 

• US Department of Energy EN ERG 
• Alternative Fuel Vehicle Deployment 

• Cap and Trade Proposal 
• Help achieve goals of AB 32 

• Low Carbon Transportation Funding 

' 

• California Energy Commission (CEC) 

• C.A.R.B Hybrid Voucher Incentive 
Progr-am (MVIP) California Environmental Protection Agency 

a- Air Resources Board 



THANK YOU 

ANY QUESTIONS? 
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* California is investing in technology and infrastructure 
to address climate change & air pollution 

* ARB Seeping Plan provides road map to meeting 2050 

emissions targets 

* Transportation sector is largest emissions contributor 

* Solution is advanced zero emission technologies 
coupled with decarbonizing energy and fuels 

California Environmental Protection Agency 

0~ Air Resources Board 

2 



* Provides mobility to millions of Californians 

·* Reduces traffic congestion and emissions 

* Goal to reduce emissions by supporting zero 
emission technology development I deployment 

* Zero emission technologies are progressing 
towards commercialization 

California Environmental Protection Agency 

e z::::o' Air Resources Board 

3 



* Light-Duty 
* Fueling stations are being built 
* Commercial introduction announced for 2015 

* Heavy-Duty 
* Bus prices declining substantially 
* Performance is approaching conventional buses 
* Similar trajectory to natural gas bus commercialization 

* Economies of scale will drive further cost 
reductions 

California Environmental Protection Agency 

e: Air Resources Board 

4 



* Substantial funding from many programs 

* Federal (FTA, DOE) 
* State (CEC, ARB) 
* Local (MTC, BAAQMD) 

* Multiple initiatives and programs provide 
resources to support commercialization 
* H2USA, National Fuel Cell Bus Program, California Fuel 

Cell Partnership, Society of Automotive Engineers, 
National Highway Traffic Safety Administration 

California Environmental Protection Agency 5 

e.: Air Resources Board 



* Adopted in 2000 to reduce emissions and 
promote advanced technologies 

* Transit fleets have since achieved significant 
reductions in PM and NOx 

* Most extensive zero emission technology 
demonstrations in the United States 

California Environmental Protection Agency 

0.§ Air Resources Board 

6 



Bus Operator Technology Type Total Buses 

ZEBA {led by AC Transit) Fuel Cell 12 ( +1) 
I 

Sun line Transit 
I 

Fuel Cell 4 
SFMTA Fuel Cell 1 * 
Foothill Transit Battery 15 

LAMTA Battery SA 
San Joaquin RTD Battery 2 

Antelope Valley Transit Battery 2 

* No longer active 
A Option to purchase additional 20 buses; program recently initiated 

California Environmental Protection Agency 7 

e:;;; Air Resources Board 



* AC Transit chose diesel I 
advanced technology 
compliance pathway in 
the ARB regulation 

* ZEBA project is longest 
running and largest fuel 
cell bus demonstration in 
the United States 

California Environmental Protection Agency 

e: Air Resources Board 

- J(;:O 

FUEL CELL 

~- - ~ 



* 12 ( +1) Fuel cell buses and infrastructure to support 
* Initiated in 2006, expanded in 2010-2011 

* Buses currently in regular service routes and will 
continue to operate through 2016 

* Durability and performance approaching 
conventional buses 

* Availability equivalent to diesel buses 

* Positive response from riders and drivers 
California Environmental Protection Agency 

e.= Air Resources Board 

9 



* Bus prices have declined by 70% 

* Maintenance costs decreased by 50% 

* Operational costs decreased by 30% 

California Environmental Protection Agency 

0~ Air Resources Board 

10 



* Program primarily supported through federal, 
state, and local grants 

* $89.2 Million 
* Buses 
* Fueling stations 
* Maintenance bays 
* Data analysis 

* Committed to continue supporting the program 

California Environmental Protection Agency 11 

e~ Air Resources Board 



* $20M - $25M funding for zero emission truck 
and bus pilot: 
* Board consideration June 26, 2014 

* Solicit proposals late 2014 

* $7s,ooo/bus available through voucher program 
* $9M available now 
* $10M - $15M available for FY 14/15 

Note: Eligible buses and voucher amounts available at www.californiahvip.org 
Proposed funding plan available at: ww.arb.ca.gov/msprog/aqip/aqip.htm 

California Environmental Protection Agency 

e.s Air Resources Board 
12 



* Goals 
* Achieve additional emission reductions 
* Commercialize zero emission buses 

* Developing amendments through public process 

* All transit agencies to have requirements 

* Zero emission technologies will be required 

California Environmental Protection Agency 

0~ Air Resources Board 

13 



* Summer and Fall 2014: Public workshops 
and meetings with stakeholders 

* Spring 2015: Board hearing 

California Environmental Protection Agency 

@"a Air Resources Board 

14 




