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system cost reduction. This diverse set of pathways and operating paradigms inherently reduces 
risk across the set of projects, reducing the likelihood that a single technological problem or 
failure will cause them all to fail together, making the entire ecosystem more robust, reliable, 
and resilient. The demand side is driven by power, ports, and transportation. The supply side is 
driven by electrolysis via solar and grid as well as biogenic production. None of the demand or 
supply pathways or paradigms works in isolation; for example, power is intricately related to the 
grid that sources production as well, and some production assets will operate to provide grid-
firming to the increasingly renewable and clean utility grid network.  

 
2.2 ARCHES-Hub   
Identified Tier 1 project end-uses occur within four main sectors: heavy-duty transportation, 
transit, power, and three marine ports. The production of clean hydrogen will be based on 
renewables and biomass inputs with careful consideration of water stress for the region and 
neighboring regions (e.g., along the Colorado 
River). The required distribution infrastructure 
will initially include pipelines and trucking and 
storage of gaseous and liquid hydrogen to the 
deployment locations as appropriate. For the 
hub, we have classified the various deployments 
into four main regions as shown in the map in 
Figure 2.3: Southern California (SoCal), Southern 
Central Valley (SCV), Northern Central Valley 
(NCV), Northern California (NorCal).  

Figure 2.4 shows the overall hydrogen flow from 
the 13 production projects through to the four 
regions and then to offtake in the three ports, 
transportation (including 13 transit agencies, 
aviation, maritime, and heavy-duty fuel-cell 
electric trucks (FCETs)), and six power projects. 
As seen, significant production is expected in the 
CA Central Valley due to its abundant solar 
resources (Figure 2.3), along with some grid-
connected electrolytic production in industrial 
areas, including evaluation of smaller-size distributed generation. Grid connection and dispatch 
is important to support increasing grid adoption of sun and wind power and to manage 
curtailment and grid congestion, especially since California is bound by law to produce an electric 
grid with zero emissions by 2045. In addition to electrolysis, there will also be clean hydrogen 
production via non-thermal gasification of woody biomass that will also enable fire mitigation, 
and also production via municipal waste gasification. These two latter bio-derived hydrogen 
production projects are driven by the need for larger, steady capacities in the project and will 
result in life-cycle emission carbon intensity scores of less than zero. It should be noted that in 
general a key issue for ARCHES-Hub and especially production in the Central Valley is that of 
water usage and type. Thus, technologies in ARCHES-Hub strive to be water efficient and 
approach thermodynamic limits of water use for production as much as practical, and, more 

Figure 2.3: Map of four ARCHES-Hub 
deployment regions 
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