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1. MOAB Facility Needs 

2. Transition Options 
(cost and GHG estimates)

3. Future / Near Term Planning

MEETING AGENDA – STUDY OVERVIEW





 Room for ~84 X 40’ BEBs and chargers

 Deployed in stages

• By colored groups if pantograph

• As needed for plug-in

 ~2 MW additional electrical 
load capacity needed

 Backup Generator(s) (~2-3 MW)

 Increased fire suppression 
(coordination with fire dept.)

 Maintenance Bay Upgrades

 Staff safety training

MOAB LAYOUT AND UPGRADES – BEB OPTION



 H2 System would be a major one 
(or two) time investment

• ~ $4.5 million for station for 
50 FCEBs (scaled by size)

 May need additional electrical 
capacity (H2 compression)

 H2 Detector Alarms

 Increased Ventilation

 Increased Fire Suppression

 Maintenance Bay Upgrades

 Staff Safety Training

MOAB LAYOUT AND UPGRADES – FCEB OPTION





TRANSITION PLAN – WTA OPTIONS

 Currently 62 buses in FR fleet
• 52 diesel, 8 hybrids, 2 BEBs

 2023 -> 2 BEBs (& dispensers)

 2024 -> 8 BEBs (& dispensers)

 Short Term Plan – Buy Hybrids to 
enter service in 2025, 2026, 2027

 Use intervening years to evaluate 
new BEBs, follow ZEB market, and 
make site upgrades
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TRANSITION PLAN – WTA OPTIONS

Option 1 – all BEB 

 Requires significant infrastructure 
investment

 BEBs are cheaper to buy (and fuel?) 
compared to FCEB

 Charging logistics

Option 2 – all FCEB after 2027

 Requires infrastructure investment 
(less than BEB)

 FCEB more expensive to buy and 
fuel(?) than BEB

 Single largest issue with FCEB is lack 
of available H2

Option 3 – BEB and FCEB Blend

 Can align technology with route 
demands, more flexible operations

 Requires both types of infrastructure 
upgrades (hydrogen compressor 
station and BEB chargers, increased 
staff training and safety)
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Estimated Total Cost Ownership (2027-2040)

Vehicles Infrastructure Maintenance Fuel

TOTAL COST OF OWNERSHIP 

$210 – $218 M

$215 - 236 M

$168 M

$129.5 M

Numbers shown do not account for any grants or funding awards.





GREENHOUSE GAS ASSUMPTIONS

https://www.energypolicy.columbia.edu/research/article/hydrogen-fact-sheet-production-low-carbon-hydrogen



ESTIMATED EMISSIONS - BEB OPTION 

 ~85% reduction in 
annual emissions 
by 2040

 Assumed GHG-free 
in 2045 (based on 
state mandate)
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ESTIMATED EMISSIONS - FCEB OPTION 

 60% reduction from 
2022 levels

 12.5% increase over 
BEB option

 Not assumed to be a 
net-zero option by 2045
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Assumes hydrogen generation is 50% GHG free by 2040





 2023 – 2 BEBs (and chargers) arrive

 2024 – 8 BEBs (and chargers) arrive

 2025 – Hybrids

 2026 – Hybrids

 2027 – order new ZEB technology

CURRENT WTA TRANSITION TIMELINE

Where is ZEB 
market going?

What should WTA 
do after 2027?



Better Batteries 
(~5% increase in energy density/year although last 3 years saw > 30% increase, 440->588 kWh)

WHAT DO WE EXPECT TO HAPPEN WITH ZEB TECH?



Increased Hydrogen Availability
 SB 5910 – aiming to make WA a hub of hydrogen production

 IIJA included $8 billion for clean hydrogen research and deployment

 US Department of Energy Goal -> $2 / kg of green hydrogen by 2026

 Douglas PUD -> hydroelectric hydrogen production starting in June 2024 

WHAT DO WE EXPECT TO HAPPEN WITH ZEB TECH?



WTA – RECOMMENDED PLAN



WTA – RECOMMENDED PLAN




