Development off Zero limission I3us
Technology mn the 15ay: Areas
Regional Progress and 1 eclimological Promise

samlrans
E—

Califormia Air Resources Board F M TA

Z.ero Emission Bus Workshop
June 21, 2006




The San I'rancisco Bay Area I'ransit System

4. Multi-modal Systems

San liranciscor Ml

m [Uight rail, Cable car, Street car, Itlectric Trolley,
Miotor coach, Paratransit

Santa Clara Valley 1 ransit Authority
m [Uight rarl, Bus, Paratransit

Golden Gate Bridge, Highway, amnd
Transpontation IDistrict

m Bus, Ifenry, Paratransit

City of Vallejo

m Bus, Ifenry, Paratransit




The San I'rancisco Bay Area I'ransit System

3 Commuter Rail Systems
Bay Area Rapid Transit (IBART)
Caltrain

Altamont Commuter Ioxpress (ACE Tram)
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The San I'rancisco Bay Area I'ransit System
112 13118 Systems

Alameda Contra Costa Transit (AC Transit)

Central Contra Costs Transit Authornty (County: Connection)
Hast Contra Costa Transit Authority (Tri-Delta)
Farrfield-Sunsom I ransit

Livermone-Amador Valley: Trransit Authonity: (Wheels)

Napa Transit Services (VINE and! VanGo)
San Mateo, County Transit District (Samd rans)

Santa Rosa City Bus

Sonoma County Transit

Union City T'ransit

Vacaville Transit

Western Contra Costa Transit Authority: (WestCAT)




The San I'rancisco Bay Area I'ransit System

1Y 2004015 Openating Stafistics

n 477 Million T'otal Passengers

n 85 Million Revenue Vehicle Miles
n 2.5 Million Reyenue Vehicle Hours

n 15,500 Employee Equivalents, (IKIFE - excluding
paratransit)

M C’s Statistical Summary: of Bay Area 1ransit Operations, January: 2006 Revised




The San I'rancisco Bay Area I'ransit System

dol 1 Million i Regional Clean Air Investments
Cleaire Devices - $34 Mullion
Spare the Air Free Transit -$12 Million
Diesel Electnic Hybrid Buses - $144 Million

CARDB Associated Emission Reductions, - $1.21
Million

a 410 fons Annual NOx Reduction
= 95 Tons Annual PM Reduction

m Two (3 Bus) Zero Emission Bus Demonstrations




Z.ero Emission Bus Demonstrations

VACA=Samirans

ol Hydrogen Ifuel Cell Buses

New tuelmg facility

New mamtenance facility

Price tag: $1.5 Million

Funding sources: federal earmark/local sales tax

111 CASUrC




Z.ero Emission Bus Demonstrations

&]@ AC Transit-GGBHID

ol Hydrogen el Cell Hybrd! Buses; Kot Operated
Ipy7 Stmline m Palm: Springs

Thwo Iuelimng facilitres; 1 hmnd! Planned
Modifications tor Mamtenance IHacility;

Price tag: $18 Million

Funding sources - federal earmark/local measure funds




Z.ero Emission Bus Demonstrations

What have we learned so far?

Bay Area regional Partnership 1s commuitted to
harthernmg fuel cellftechnology

Public transit demonstration projects; cam drive
development off zero) emission: technology: given
adequate time and' funding

Evaluation data enables manufacturers, o merease
reliability, expand supply: and reduce costs

Regionall cooperation on demonsiration projects s a
viable model for larger scale implementation




Z.ero Emission Bus Demonstrations

What have we learned! so [ar?

Iiaell cell hybrd technology: 1s promuising but not ready: for
commercial or public (ransit implementation

n [ivaluation off performance, relrability: and durability 1s not yet
complete - reliability 1s crtical for public ransit

m Capitalland operating costs need (o, come down: belore large
scale implementation 18, feasible - current ZEBS cost ~ 10X
diesel buses, fuel costs ~ 4X diesel

n [Limited federal and' state fundimg constrams development of
technology = only $49 million nationwide dunng SAEETIEA

n [Uimited manulfacturmg capacity unlikely toymeet demand
created by purchase requirement




San Irancisco >ay Area 1 ransit System

20 Year Iransit Capital Fundimg Challenges

Resion currently projects, $4. 1. billion iransit capital stioniiall
willioul 05 dermionstration or it ASH Uciiune Costs

Transportation 2030 (25-Year Plan)
. . METROPOLITAN
Transit Capital Shortfall PR T  TRANSPORTATION
COMMISSION
AC Transit
BART
Caltrain
CCCTA
GGBHTD
LAVTA
Muni
SamTrans
SCVTA
Vallejo $4 Billion
Small Operators
REGIONAL TOTAL

In thousands of 2005 $s

O Total Operating & Capital Costs B Unfunded Need

Average Bus Costs Modeled at $517,000




San Irancisco >ay Area 1 ransit System

20 Year Iransit Capital Fundimg Challenges

Implementation ol Zuls imregional flect could. drive stioriiall
up (o, S 7 Billion plis costs, ol dermonsiraion and mirasiiucine

Transportation 2030 (25-Year Plan)

Transit Capital Shortfall METROPOLITAN
M T  TRANSPORTATION
COMMISSION

AC Transit
BART
Caltrain
CCCTA
GGBHTD
LAVTA
Muni
SamTrans
SCVTA
Va||ejo $7 B|"|On
Small Operators

REGIONAL TOTAL

Syv
In thousands of 2005 $s

O Total Operating & Capital Costs B Unfunded Need

Average Bus Costs Modeled at $2.3 Million per bus + 2 fuel cell replacements over
12 year life of vehicle at $1 million per fuel cell - Total Bus Cost $4.3 million.
Assumes 15% purchase requirement continues through 25-year planning period.




San Francisco Bay Area Transit System
25 Year Trransit Capital Fundimg Challenges

What nmpact would. a larger: stioriiall
fave o Ie TCLIoN. S, AnSIl SyS(CIy

Shiortialls force transit properties toymake chioices between
cutitmg service and defernng mamtenance
If service 1s cut,

m More people dnve, causing greater congestion and' air pollution

n  Mobility options are reduced for transit-dependent people

Deferred mamtenance reduces reliability, pushimg people back
miio; then cars




Bay: Area Proposal for Revisions, to

CARDBs Zero kmission Bus Requirements
[ixpanded Regional ZIEDS IDemonstration

s Build ontlessons leamed: from hst-stage demonsations to
reachinext thireshold ol development of commercially vaable
el cell' technology

n [lesting underwider vanety oft operating parameters
provides more complete data, leadimg o better nexi-
generation products at reduced costs

n [Uxpand ZIE13 operations toyadditiomal 32y, Arca operators
ZED Implementation - Making Progress Alfordable

s Mamtam: 1159 purchase requirement

m Shilt implementation date to 2014 to allow time for
development of technology and manufacturng capacity:




Bay Area Proposal for Revisions to

CARDBs Zero Ikmission Bus Requirements

Ioxpanded Kegional 7B IDemonsiraion
Plyase I: Accelerated testimng

n lixpand bus operating liours to provide data for technology;
IIMpProyements

Phase Iz Bus Upgrades

s [Update techmology m: exasting ZEDBs forlonger fuel cell e
and! lowern costs

Phase 11 Fleet Iixpansion
m [Uxpand exasting ZICI3 Hieet by, 7 buses for a total of 110

n [l technological’ advances permit and funding 1s available,
expand fleet by up to 17 new buses for a totall of 20

m [Pxpand ZIEB imfrastructure to suppont additional buses




Bay Area Proposal for Revisions, to

CARDBs Zero lmission Bus Requirements
Ioxpanded Iegional 7B IDemonsiraion

Bunldioni region's experience witly current demos

Current partmersinps provide models for regional planning and
ovensight ol project
n Regional ZIEI3 working group already formed

m Region working to identify matchimg funds for federal grants

Regionall operation of expanded demonstration feet

1 Operating plan to be developed by ZIED working group to optimize
technology: development and cost-elfective use off infrastructure

1 Operations and mamtenance maming program [or other operatorns by
AC Transit and VI'A to enable regional operators to use demo: buses
and prepare [or ZEB implementation

s [Leverage existing resources by using AC Transit and V1A fueling and
maintenance mirastructure




Bay: Area Proposal for Revisions, to

CARDBs Zero kmission Bus Requirements

7 Implementation — Making Progress Alliordable
Shiulting ZIEDL implementation to) 2014 wall allow:

n lixpanded regional demonstration to) be completed, supponting
development of next, more reliable generation of ZIEB' technology to
proyvide better service to the public

n Transit operators, to develop mirastmucture and experience needed to
operate ZIEBs on fleet scale

Manutacturng capacity: tor expand to meet higher demand! ereated by
purchasimg requirement

Costs ~ capital and operating - to come down to, alfordable levels,
reducing need to cut services or deler mamitenance




