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Who is ARCHES 

Alliance for ARCHES DOE 
Renewable 
Clean 
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Systems 



 
      

    
   

 

  
      
     

  

    
     

     
   
 

  
    

  

     
  

     

  
   

     
      

      
    

      
     

     
    

  

     

 
      

    
   

 

  
      
     

  

    
     

     
   
 

  
    

  

     
  

     

  
   

     
      

      
    

      
     

     
    

  

     

Principles
Statewide Objective and UnbiasedEquity and Justice Centered
Leveraging California’s size and Representing and ensuring thePrioritized in all decisions with a
diverse geography and economy interests of all partiesfocus on California’s impacted,
to produce, transport, store, and disadvantaged, low-income, and
use H2 at scale with multiple Multi-dimensionaltribal communities.
clusters of each, provides an ideal Considering all aspects of aAligned with State InterestsH2 test-bed for the nation successful H2 economy.To move California toward a robust
Green H2 economy and marketplace, and a

ConnectedCalifornia has long led the nation cleaner, greener future.
and the world in environmental
innovation and policy and will do
so again with clean H2.

Stakeholder and
Community Engaged
Built-in and ensured at all stages
of the process

Solution-Oriented
Focused on implementation with
targeted research and innovation to
achieve the DOE’s $2/kg 5-year goal
and the administrations $1/kg 10-
year goal.

Within California and other H2
hubs.
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Focused on implementation with 
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The Resilient H2 Ecosystem for California 

ARCHES-Hub 

400+ OEMs, Technology 
Providers & Suppliers 

• 

• 

• 

• 

37 Projects 

33+ 
Projects 

    

  
  

   

 

       

  

         

          

31 Projects

39 Projects

ARCHES DOE H2Hub = Tier 1 = DOE funding through 

H2Hub Program 

Tier 2 = viable project but no DOE funding through the 

DOE H2Hub Program 

ARCHES Ecosystem = Tier 1 + Tier 2 

Tier 2 is growing through our open rolling RFP process 

Any proposed future work is subject to change based on funding levels 



  

   

   
 
  

  

 

 
  

   

  
  

 
  

 
 

 

 
 

 
 

 
 

    

California’s Clean Energy Commitments 

• SB100 (100% clean 
energy) 

• SB423 (firm zero 
carbon resources) 

• SB1020 (interim 
clean energy 
targets) 

Clean Energy 

• Exec. Order 79-20 
(ZEVs) 

• ZEV Regulations 
• Advanced Clean 

Fleets 
• Low Carbon Fuel 

Standard 

• AB32 
• SB32 (2030 Target) 
• AB1279 (carbon 

neutrality) 
• Governor/Scoping 

Plan Goals 
(sustainable 
aviation fuel, 
carbon removal, 
etc.) 

• Cap-and-Trade 
• Governor’s 

infrastructure 
package and 
executive order 

• ARCHES Hydrogen 
Hub selection 

Clean 
Transportation Climate Change Market Transitions 



ARCHES from Feedstock to Off-take

Any proposed future work is subject to change based on funding levels



Hydrogen flow

ARCHES Hydrogen Flow

Any proposed future work is subject to change based on funding levels



ARCHES Systems Approach Balances 
Production and Offtake Over Time 

8
Any proposed future work is subject to change based on funding levels
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ARCHES Systems Approach Initiates 
Large Future Growth

Any proposed future work is subject to change based on funding levels



Life Cycle Assessment

Cradle-to-Gate H2 
Production

Regional H2 
Transport & 

Storage

H2 Distribution & 
Point-of-Sale

H2 End Use for 
Fuel & Energy

System Boundary

Pipeline CO2 Transport & 
Saline Aquifer 
Sequestration

Well-to-Tailpipe Fuel 
Life cycle

Life Cycle Inventory

GHG
NOx
SO2
DPM
PM10
PM2.5

Mercury
H2 emissions
Water Consumption
Water Withdrawal
Fuel Consumption

Cradle-to-Gate 
Inputs

Electricity
Natural gas

Water
Biomass

Cooling fluids
Other feedstocks

Fuels

CA GREET, EPA, GREET, ICAO

HDSAM, CA GREET HDSAM & CA GREET PROPRIETARY, ARCHES

PROPRIETARY, H2A, GREET

PROPRIETARY

GREET, UTILITIES, EIA, eGRID

Carbon Intensity & Human Health Impacts were modelled at the individual project 
level, the regional level, and at the hub level

Landfill emissions

EPA, CARB

H2 hub

CO2 End of Life

Offset

BenMAP, ARCHES

PRIMARY MODEL/
DATA SOURCE



Life Cycle Assessment: Production



• Identify primary products or services
• Transportation, Power, Ports

• Evaluate nameplate capacity and temporal variation in supply and demand
• Energy content & efficiency of conversion
• Emissions offset – emissions from H2 supply

H2

Diesel fuel substitute

NG fuel substitute

Jet fuel generation

Power generation

Life Cycle Assessment: End Use



Life Cycle Assessment: Impacts

Method from Los Angeles HyDeal analysis uses EPA BenMAP

Emissions

Emission flow

[kg-emitted/y]

Fate

Mass in 
environment

[kg]

Exposure

Intake flow

[kg-intake/y]

Effects

Incidence

[cases/y]

Damage

Damage

[value/y]



ARCHES Community Benefits

*Reduced premature death, asthma, cancer, missed work days

Invested in community benefits & 
workforce development

Economic Value of increased health and 
associated health costs savings per year*

Number of jobs created

Fewer hospitalizations for respiratory & 
cardiac illness per year

Nitrogen oxide net emissions avoided 
(MTPY)

Fewer work loss days per year

Sulfur dioxide net emissions avoided 
(MTPY)

Particulate matter net emissions 
avoided (MTPY)

Fewer premature deaths per year

Any proposed future work is subject to change based on funding levels



Community Benefits Pathways 
Highlights

• Focus on the most impacted communities
• Many touchpoints and opportunities for engagement

• Chief Community Officer leading ARCHES CB efforts
• Hub-level community benefits team with on-the-

ground engagement and partnership

• Community Benefits Monitoring Team for 
accountability

• Labor and Workforce
• $229M in workforce development
• PLAs for all projects
• Broad educational collaboration: UCs, CSUs, 

California Community Colleges, and labor training 
institutes

• Community Engagement and Support
• $150M in direct community benefits
• Local CB teams for local engagement and influenceAny proposed future work is subject to change based on funding levels



Growing a diverse, local workforce with high-road 
careers and family-sustaining wages

Engagement & 
Outreach

Contracts & 
Metrics

Education & 
Training

DEIA, URM, & 
DAC Focus

Job Creation & 
Recruitment

Labor Union partnership, local meetings, assessments, and outreach coordinators 
to understand, solicit, and integrate local market needs and existing resources

Progressive plans to create, promote, and fill 220,000+ jobs with family-sustaining 
wages and full benefits

DAC/URM subcontracting, Project Labor Agreements, DEIA compliance, workers 
rights, and regular reporting requirements to ensure commitments are met

Meaningful training, education, and apprenticeships to upskill local labor pool to 
fill immediate demands and address future opportunities

Active partnerships with State agencies to prioritize and facilitate entry and 
maintenance of California’s diverse workforce into the H2 market

Any proposed future work is subject to change based on funding levels



ARCHES Community Benefits Governance 
Gives Stakeholders Input and Influence

Engage with the 
CBMT at LCBWG 
meetings

Engage with the ARCHES Hub-
level CB Team at LCBWG 
meetings and other events

Participate in regularly scheduled 
Hub-Level CBWG meetings. May 
request participation of CBMT, 
hydrogen experts, project 
representatives and ARCHES 
leadership

Ask to join the tribal nations, impacted 
communities, organized labor, or cities and/or 
local governments advisory committees

Participate in LCBWG meetings. May 
request participation of CBMT, 
hydrogen experts, project 
representatives, and ARCHES Hub-
level CB Team and/or Leadership

Hub-level
Project-level

Local 
Community 

Liaisons

Project 
Partner CB 

Liaisons

ARCHES 
Project 
Liaisons

Community  
Benefits 

Monitoring Team 
(CBMT)

ARCHES 
Executive
Leadership

Hub-Level 
Community 

Benefits 
Working Group

ARCHES 
Board of 
Directors

ARCHES Hub-
level Community 

Resources*

ARCHES Board 
Advisory Committees

Local Community Working Groups 
and Other Key Stakeholders

Any proposed future work is subject to change 
based on funding levels



Project Timeline

Any proposed future work is subject to change based on funding levels



Summary

19

ARCHES is a public-private partnership to create a sustainable renewable, clean hydrogen (H2) 
market and ecosystem in California and beyond by 2030
ARCHES' main goals are to:

• Kickstart the commercial viability of H2

• Focus on hard-to-decarbonize sectors: Ports, Power, Heavy-Duty Transportation
• Initiate expansion to: Heavy Industry, Aviation, Maritime, Agriculture, and others

• Increase production/offtake of renewable, clean H2 from 30 TPD to 500+ TPD
• Develop a comprehensive  H2regulatory framework to accelerate H2 deployment
• Produce measurable benefits for California communities, with robust monitoring, and 

strong accountability
• Develop a H2 workforce for California, and a H2 workforce development model for the 

nation, including a universal H2 certification program as well as H2 specific codes and 
standards

• Meet CA air quality and climate goals and work regionally and nationally to build out 
the H2 marketplace and ecosystem.

Any proposed future work is subject to change based on funding levels


