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-AI TAWIVS/T Report No: 

Meeting Date: 
15-277 

November 11, 2015 

Alameda-Contra Costa Transit District 

STAFF REPORT 
TO: 

AC Transit Board of Directors 

FROM: Michael A. Hursh, General Manager 

SUBJECT: CARB Zero Emission Truck and Bus Pilot Commercial Deployment and FTA low or 

No Vehicle Emission Deployment Program Grant Applications 

ACTION ITEM 

RECOMMENDED ACTION(S): 

Consider authorizing the General Manager, or his designee, to file and execute applications and 
funding agreements with (1) the California Air Resources Board (CARB) for the 2015-16 Zero
Emission Truck and Bus Pilot Commercial Deployment (ZEBPCD) Projects and (2) the Federal 
Transit Administration (FTA) for the FY 2015-16 Low or No Emission Vehicle Deployment (LoNo) 
Program, based upon selection of one of the two options shown below: 

Option 1: 

a. CARB ZEBPCD - Purchase ten 40-foot New Flyer fuel cell buses and retrofit up to six 
existing fuel cell buses with new fuel cells. 

b. FTA LoNo - Purchase five additional New Flyer fuel cell buses and support relocation and 
upgrade of bus fueling infrastructure. 

Option 2: 

a. CARB ZEBPCD - Purchase five 40-foot fuel cell buses and five battery electric buses with 
required charging infrastructure from New Flyer, and retrofit up to six existing fuel cell 
buses with new fuel cells. 

b. FTA LoNo- Purchase five additional New Flyer fuel cell buses and support relocation and 
upgrade of bus fueling infrastructure. 

EXECUTIVE SUMMARY: 

CARB announced the availability of $23.7 million of FY 2014-15 funds for Zero-Emission Truck & 
Bus Pilot Commercial Deployment Projects. An additional $60 million of FY 2015-16 funds may 
be available if approved by the California legislature. The FTA also announced the availability of 
$22.5 million of FY 2014-15 funds for the deployment of low or no emission transit buses, with a 
minimum of $3 million for supporting facilities and related equipment. 

The District is considering the expansion of the zero-emission bus fleet in preparation of the 
pending CARB transit fleet regulations under the proposed Advanced Clean Transit Regulations 
(ACTR). CARB has proposed a target of having all transit buses in the state be zero-emission by 
2040, which would mean all bus purchases by 2028 need to be zero-emission. CARB has also 
expressed its interest in having both fuel cell and battery buses as viable options for transit 
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agencies. 

The benefits and limitations of both fuel cell and battery electric buses have been provided to 
the Board in previous reports. Some Board members noted a clear preference for the expansion 
of the fuel cell bus fleet to more fully utilize the District's two existing hydrogen fueling stations, 
continue to develop a technology with an operating range similar to diesel buses, and avoid 
installation of electric bus charging systems that do not have an industry standard and may be 
inconsistent with future bus purchases. Other Board members have suggested that the District 
explore battery buses in addition to the existing fuel cell fleet to fully assess the benefits of the 
two zero emission technologies in the same operating environment, since bus manufacturers 
have delivered production model battery electric buses for several transit properties across the 
country. 

Staff has developed two options for Board direction on expansion of the zero-emission bus fleet. 
The difference between the options is the type of zero-emission buses to purchase under the 
CARB ZEBPCD program. Option 1 specifies 10 New Flyer fuel cell buses, and Option 2 specifies 
five fuel cell and five battery buses produced by New Flyer. The District would also apply for 
funding to retrofit up to six of the existing fuel cell bus fleet with new fuel cell power plants, in 
an effort to extend the use of the existing fuel cell buses to 12 years. 

Under the FTA LoNo program, the District will apply for the purchase of five additional fuel cell 
buses for approximately $3 million and the relocation and upgrade of the hydrogen bus fueling 
equipment at Division 2 for approximately $3 million. The additional fuel cell buses will increase 
the total fuel cell buses ordered from New Flyer and possibly allow for reduced per bus pricing. 
The Division 2 station upgrades would move the bus fuel dispenser to the fueling island for 
better operations and possibly add more hydrogen storage to maximize the District's on-site 
fully-renewable hydrogen production capabilities. 

The CARB grant application will be a joint application submitted by the Center for 
Transportation and the Environment (CTE) and will include ten fuel cell buses and fueling 
infrastructure for Orange County Transportation Authority (OCTA}. CTE will provide the technical 
expertise for both applications, procurements, and provide grant management and reporting. 
The combination of the two transit agencies will meet the minimum 20 fuel cell bus threshold 
that New Flyer has indicated to achieve the price goal of $1.3 million per fuel cell bus. 

Both grant opportunities allow agencies to partner with bus manufacturers. The partnering with 
New Flyer will provide benefits for the District with both the fuel cell and battery electric bus 
options. The District currently operates New Flyer Xcelsior buses, which will reduce training and 
parts storage requirements due to commonality of many bus subsystems. Since New Flyer is a 
major bus manufacturer, the District will also receive a high level of warranty and technical 
support to maintain these new buses. Finally, the partnering with one manufacturer will reduce 
capital procurement costs and allow for comparative performance data that will be valuable for 
future decisions on zero emission bus procurements. 

BUDGETARY/FISCAL IMPACT: 

CARB ZEBPCD- CARB ZEBPCD staff plans to apply for up to $3 million to retrofit fuel cell power 
systems on up to six existing buses and $5 million to procure zero emission buses based upon 
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the options identified. The grant program requires a minimum match of 25 percent of the total 
project cost, of which 10 percent minimum must be cash and 15 percent or more may be 
through some combination of in-kind contributions such as labor, equipment, or materials as 
has done on other similar grants. 

The $300,000 minimum cash match for the fuel cell retrofits will be programmed when and if 
the grant funds are awarded. For the buses, the District will provide matching funds by 
contributing FTA funds received for the purchase of replacement buses and District matching 
funds for bus procurements. The FTA and District match funds would be used to purchase 
replacement buses regardless if they were zero-emission or not, so the District is not 
contributing any extra funding for the buses. The Bay Area Air Quality Management District 
(BAAQMD) has also expressed interest in contributing approximately $500,000 towards the fuel 
cell and/or battery electric bus purchase. 

FTA LoNo- Under the LoNo program, staff plans to apply for up to $6 million in FTA funds. If 
awarded, the required matching funds of up to $750,000 will be added to the capital budget. 
The match amount depends on the project awards as the facility and bus procurement programs 
have different required matching ratios (10 percent and 15 percent, respectively). 

BACKGROUND/RATIONALE: 

Staff is seeking Board direction on expansion of the District's zero-emission bus fleet and 
related projects under two current grant opportunities in advance of the Advanced Clean 
Transit Regulations (ACTR). The regulations, scheduled for consideration in the second half of 
2016, are part of a comprehensive effort designed to help the state achieve air quality, climate 
and public health goals by transitioning all mobile sources to zero- and near zero-emission 
technologies. CARB has proposed a target of having all transit buses in the state be zero
emission by 2040, which would mean all bus purchases by 2028 need to be zero-emission. 

CARB has also expressed interest in having both fuel cell and battery buses as viable options for 
transit agencies as the technologies develop to support the proposed regulations. CARB 
believes that a sizeable purchase of fuel cell buses from a known bus manufacturer would 
greatly assist in the further commercialization of fuel cell buses. 

CARB ZEBPCD- The California Alternative and Renewable Fuel, Vehicle Technology, Clean Air, 
and Carbon Reduction Act of 2007 (AB 118, Statutes of 2007, Chapter 750) created the Air 
Quality Incentive Program (AQIP) to fund clean vehicle and equipment projects, air quality 
research and workforce training. The California Global Warming Solutions Act of 2006 (AB 32, 
Statutes of 2006, Chapter 488} requires California to reduce its greenhouse gas (GHG) emissions 
to 1990 levels by 2020. A cap-and-trade system identified in the AB 32 Scoping Plan was 
implemented as one of the strategies to reduce the GHGs, with the proceeds deposited in the 
Greenhouse Gas Reduction Fund (GGRF). Under AQIP and the GGRF Low Carbon Transportation 
Program, CARB has released a grant solicitation to implement and administer Zero-Emission 
Truck and Bus Pilot Commercial Deployment Projects. FY 2014-15 funding of $23,658,000 is 
currently available, and additional FY 2015-16 funding of $60,000,000 is anticipated to become 
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available for awards pending approval by the California legislature. Staff plans to apply for this 
grant under one of two options: 

Option 1: 
a. Purchase ten 40-foot fuel cell buses and 
b. Retrofit up to six existing fuel cell buses with new fuel cell propulsion systems. 

Option 2: 
a. Purchase five 40-foot fuel cell buses and five electric buses and 
b. Retrofit up to six existing fuel cell buses with new fuel cell propulsion systems. 

The District will partner with The Center for Transportation and the Environment (CTE), a 
501(c)(3) non-profit, member-based organization that advances clean, sustainable, innovative 
transportation and energy technologies. The District is currently a subrecipient to CTE for a 
Federal Transit Administration National Fuel Cell Bus Program grant to maintain the existing 
fuel cell bus fleet through the end of 2016. The CTE program management costs will be paid for 
by the CARB grant funds. CTE will prepare the grant application and serve as the overall project 
manager ensuring that the project meets grant and performance requirements. CTE will also 
develop detailed vehicle specifications, conduct vehicle inspections, organize and conduct 
employee and first responder training, and oversee operational startup and support during the 
first six to twelve months of service. 

CTE has established a consortium of transit agencies interested in purchasing fuel cell buses 
from New Flyer, with a goal of ordering at least 20 fuel cell buses to achieve the minimum order 
that New Flyer has indicated would result in a price of $1.3 million per bus. Currently, AC 
Transit, Orange County Transportation Authority (OCTA), long Beach Transit (lBT), and Sun line 
Transit have expressed interest in purchasing fuel cell buses. Orders above the 20 bus minimum 
may allow New Flyer to reduce the per bus price. 

Under Option 1, the District and Orange County Transportation Authority (OCTA) will request 
funds to purchase 10 fuel cell buses each to achieve the 20 bus minimum required by New 
Flyer. For the District, the ten buses will be replacement for diesel buses that are reaching the 
end of their 12-year useful life. The long Beach Transit and Sunline applications could add to 
the 20 bus base order and possibly reduce the per bus price. 

Under Option 2, the District would apply for funding to purchase five fuel cell buses and five 
battery buses with support from CTE. With the mix of fuel cell and battery buses, the pairing of 
agencies is not yet clear, as the combination of AC Transit and OCTA would not make the 20 
fuel cell bus minimum that New Flyer requires. AC Transit would likely apply on its own for the 
ten fuel cell and battery buses if other agencies can be grouped together for a 20 fuel cell bus 
order. Staff also noted a much larger interest in battery buses from other agencies that 
attended a recent question and answer session for the CARB grant program, and interprets this 
as meaning there will be more competition for an application that requests funding for battery 
buses. 

Option 2 also requires charging equipment installations for the battery buses to be included in 
the grant application. Battery buses can be charged either overnight at the depot, en route 
("opportunity charging"), or some combination of these charging options. The cost of the 
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infrastructure required varies greatly depending on the particular setup, ranging from overnight 
chargers at the depot starting around $30,000 per bus to en route charging systems at up to $1 
million per installation. Overnight charging systems provide the most flexibility, similarly to a 
fuel cell bus, but require the most battery storage on the bus. En route charging systems reduce 
the amount of batteries required but add the requirement for dedicated off-street space for 
the charging equipment, which limits operational flexibility. 

The second ZEBPCD application is to retrofit up to six existing fuel cell buses with new fuel cell 
power plants. The District will seek $3 million in grant funds which would require $300,000 in 
local funds and $450,000 as in-kind costs such as salaries and fuel, for a total of $750,000 of 
local match. This project will extend the useful life of the current fleet of fuel cell buses. While 
the current buses are performing well, the lead fuel cell has passed 20,000 hours of service and 
the other fuel cells have surpassed their originally predicted maximum 10,000 hour service life. 
The retrofitted buses may be able to achieve another six years of service with new fuel cells, 
and the surplus of spare fuel cells will be used to keep the non-retrofitted buses in service for 
the same period. 

Applications must be submitted by January 29, 2016. 

FTA LoNo- The Federal Transit Administration (FTA) announced the availability of $22.5 million 
of FY 2014-15 funds for the deployment of low or no emission transit buses, with a minimum of 
$3.0 million available for supporting facilities and related equipment. The main purpose of the 
LoNo Program is to deploy the cleanest and most energy efficient U.S.-made transit buses that 
have been largely proven in testing and demonstrations but are not yet widely deployed in 
transit fleets. The LoNo Program is a capital program focused on deploying new production 
vehicles that are market-ready or near market-ready. 

Staff plans to submit an application to support the relocation of Linde fuel dispensers and 
upgrading hydrogen fueling station equipment at Division 2 along with the purchase of five fuel 
cell buses. The two elements of the application are separable and the application will describe a 
preference for the station upgrade. Staff believes that the Division 2 station upgrade is 
necessary for operational efficiency and any further expansion of the fuel cell bus fleet. 

The hydrogen bus fueling station at Division 2 has one fuel dispenser currently positioned at the 
south side of the yard away from the diesel fueling island, which leads to inefficient bus 
circulation for fuel cell bus operations. The upgrade will also look to add storage to allow the 
District to maximize the renewable hydrogen content dispensed by the station. The car fueling 
station would not be modified with this project. A competitive procurement will be used for the 
construction and installation contract. 

The application will also request incremental funding to allow the District to replace five diesel 
buses with new fuel cell buses. This request builds on the District's application to the CARB 
ZEBPCD program by adding five additional zero emission buses from New Flyer. As mentioned 
previously, additional bus orders may be able to realize economies of scale and reduce the base 
bus price. 

The grant requirements specify that only the regional designated recipient can apply, so the 
Metropolitan Transportation Commission (MTC) has agreed to apply on behalf of the District. 
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Applications are due by November 23, 2015. Award announcements are anticipated in February 
2016 at the earliest. 

ADVANTAGES/DISADVANTAGES: 

Not applying for the funds would cause the District to forgo the opportunity of competing for 
funds to expand and improve our zero emission bus fleet. Applying for the ZEBPCD grant in 
partnership with CTE and OCTA would provide cost advantages with New Flyer due to 
economies of scale. 

ALTERNATIVES ANALYSIS: 

Battery electric buses could be purchased instead of fuel cell buses; however, the battery 
electric buses have a lower average range compared to fuel cell buses, which reduces 
operational flexibility for use of the buses. Battery electric buses also would require new 
infrastructure in the form of charging stations at bus garages and possibly en route charging 
systems. In addition, the District has made significant investments in hydrogen fueling 
infrastructure and purchasing additional hydrogen fuel cell buses will expand our utility in 
existing infrastructure and facilities. 

The table below summarizes some of the differences between fuel cell and battery electric 
buses. 

Type of Bus Fuel Cell Battery Electric 

220 miles 85-150 miles 
Range (based on District (based on OCTA market analysis 

experience) and Stanford experience) 

Cost to purchase $1,300,000 $700,000- $900,000 

Fueling/Charging 
Yes- at D2 and D4 

No, would be required to 
infrastructure in place? purchase/install 

PRIOR RELEVANT BOARD ACTIONS/POLICIES: 

SR 15-040- Application for California Energy Commission Grant for Replacement Fuel Cells 

ATTACHMENTS: 
None 

Executive Staff Approval: 

Reviewed by: 

Prepared by: 

James D. Pachan, Interim Chief Financial Officer 

Denise C. Standridge, General Counsel 

Chris Andrichak, Manager, Capital Planning & Grants 
Evelyn Ng, Senior Capital Planning Specialist 




