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CARB Tasks
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* Local Exposure

* Aggressive goals and targets for
both Criteria and GHG emissions

 Well beyond easiest first adopter cases:
Action required across economy and broadly within sectors
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Governor Level Leadership

e Carbon Neutrality by 2045
across CA economy -y,

e On-Road MHD ZEV MOU L —
15 State Gov’s + D.C. Mayor e N

e 100% ZEV in 2035 for Off Road
operations ‘where feasible’

N-79-20 Executive Order \ ﬁ100% ZEV sales by 2035

Full transition to
ZEV short-haul/drayage trucks Eg

* NY governor just sighed 100% ZEV in ———— by 203
2035 Off Road operations law th:‘wﬂsﬁ?ﬁ%@‘ busess. E

*where feasible

https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EOQ-N-79-20-Climate.pdf
46?“ CA R B https://www.governor.ny.gov/news/advance-climate-week-2021-governor-hochul-announces-new-actions-make-new-yorks- 3
i transportation



https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
https://www.governor.ny.gov/news/advance-climate-week-2021-governor-hochul-announces-new-actions-make-new-yorks-transportation

Off-Road H, Opportunities

* Increasing total energy packaged on tractor/excavator/dozer
* Higher energy/shift applications
* Extending operating range

 Reaching ‘beyond the grid’: Enabling work locations
* Mobile refueling “wet hose” options for H,

* Relocatable micro-grids to support temporary worksites:
Fuel Cells not necessarily on-board the equipment

e Shared fueling infrastructure’s flexibilities for small businesses

Multiple ways to enable new ZE applications and tasks

. CARB



CEC: Building Out LD Hydrogen Stations

Progress Report 172 200
200 Hydrogen Fueling Stations hy 2025 PUBLIC STATIONS STATION GOAL

e
L;

2020 2025

\T a4 128 28

WITH FUNDING ALLOCATED . GAP FROM
RETAIL HYDROGEN

HYDROGEN FUELING STATIONS

2025 GOAL
FUELING STATIONS (INCLUDING CTP)
_
HYDROGEN FUNDING FUTURE HYDROGEN STATION
“'@ ALLOCATED TO DATE FUNDING THROUGH 2023

$70 miillion
ANCARB



CEC: Clean Transportation Program Building

\[

ENERGHZE

COMMERCIAL VEHICLES

== Energy Infrastructure Incentives for
= Zero-Emission Commercial Vehicles
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out MD/HD H, Stations

Equilon Enterprises: Port of Long Beach
Renewable H, station, Freight
S8M, 1000kg/day
Equilon Enterprises: West Sacramento multimodal
H, station, Drayage trucks & Rail locomotive
$4M, 1450kg/day
CTE: NorCal Drayage H, station, Port of Oakland
S9M, 1600 kg/day, 3000kg storage
Sunline Transit: Liquid H, for transit
S5M, 1680kg/day
N. Co. Transit District: Next Gen H, Infrastructure
$4M, kg/day in design
ACC Transit District: H, station upgrade
$4.6M, kg/day in design



CEC: EPIC and NG R&D Program
Hydrogen Funding

222 kg HYDROGEN ONBOARD
FUEL MODULE

200 kW FUEL CELL MODULE

60” ADDITIONAL
SPACE

Entire Locomotives is 61 ft, 2 inches 500 kW-hr BATTERY MODULE

. . Dollar
Recipient Name Purpose Amount
Gas Technology .

nstirate | H2 fuel cell switcher loco demo S4M

catstart | LH fuel cell harbor tug $498k

design and feasibility
ser0 Emission | T2 FC small fast harbor craft
Industries powertrain and mobile refueler SZM
TBD Reduce TCO of H, FC trucks & buses $4M
(GFO-21-501) | on challenging duty cycles
- H, Infrastructure Innovations
(Future) demo for heavy transport (on- and off-road) to $4M
reduce operating costs (fully mobile refuelers?)
TBD
T Renewable Hz_ TBD
(Future) roadmap and strategic plan




Clean Off-Road Voucher
Incentive Program (CORE)

e New program, $41M in 2020

* Freight focused, zero-emission
equipment

* Launched in February 2020

* Closed in August 2020

* >100% oversubscribed

*  >70% of funds benefit priority
populations

*  Proposed relaunch of Program in
Spring 2021, $165M

» Proposed expansion to
commercial ready:
ZE Agriculture,
ZE Construction,
ZE Professional Landscaping
Equipment
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Funding Agricultural

Replacement Measures FAR M E R

for Emission Reductions

Program o
$249.3 million @, 65% of funding
in implemented projects m Q benefits disadvantaged
statewide m & low-income communities
Dollars Invested by Project Type Implemented Projects
1%

Irrigation Pump Engines

10% I. 3 210
Agricultural
Utility Terrain 2 241
Vehicles .
10% E
Agricultural 2?4
Trucks 79%
Agncultural Irrigation  Tractors/ Agricultural
Tractors/ = .
Trucks Pump Harvesters Utility Terrain
Harvesters . .
Engines Vehicles

Large equipment ZE opportunity: currently ‘diesel-for-diesel’
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Current Off-Road

Demo/Pilot Projects

* Support technologies on the cusp of
commercialization

 Demonstration and Pilot Projects
representing ~$390 million in funding
since 2014 across technologies

H, Demo Projects:

e (Cargo Handling: Fuel cell hybrid electric
top loader &
‘mobile’ refueler

e Marine: Hydrogen fuel cell ferry
e (Cargo Handling: Fuel cell yard trucks

. CARB
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http://ww2.arb.ca.gov/sites/default/files/movingca/pdfs/fuelcelltoploader.pdf
https://ww2.arb.ca.gov/sites/default/files/movingca/pdfs/hydrogenferry.pdf
http://ww2.arb.ca.gov/sites/default/files/movingca/pdfs/zecap.pdf

Upcoming Demo/Pilot
Opportunities

e S40M in Greenhouse Gas Reduction
Funds proposed in CARB FY 21/22
Funding Plan

* Could include projects related to

construction

cargo handling equipment
ocean-going vessels
commercial harbor craft
locomotives

M.CARB

Cap and Trade
Dollars at Work
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