
Hydrogen as Part of a Low Carbon Economy
• Low carbon emissions

• From fossil fuels combined with carbon 
capture and storage (CCS)

• From electrolysis (hydro, solar, wind, 
nuclear, geothermal) without CO2

• Transportable 
• Pipeline gas
• Liquified
• Derivative compounds (e.g. ammonia)

• Store-able
• Large capacity (geological)
• Indefinite storage duration

• Multiple sources
• Electrolysis 
• Natural gas reforming
• Coal gasification

Source: DOE, Office of Fossil Energy, 2020
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Low Carbon Intensity Hydrogen Value Chain
• Storage is a key component of the LCI hydrogen value chain
• Offers ability to manage intermittency in supply and demand and 

provide uninterrupted supply for uses across sectors

Feedstock H2 Production Transportation Storage Potential Markets

• Natural Gas
• Solar
• Wind
• Water

• Methane Reforming
w/ CCS
• Electrolysis

• Pipeline
• Trucked

• Geologic (e.g salt caverns)
• Line pack
• Surface containers

• Industry
• Power
• Transportation
• Res/Com



 

• Geological storage options
• Dissolution caverns in salt   
• Depleted oil & gas fields 
• Saline aquifers
• Lined caverns

• Geographic coverage important 
• Links supply to demand

• Production sites
• End-use sites
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US Natural Gas Infrastructure and Geological 
Storage

Source: EIA, 2021

Geological storage provides  
large capacity gas storage 
across the US

- ~ 400 underground storage 
sites in US

- U.S. natural gas storage 
(working gas) capacity is 4.25 
Trillion cubic feet 

- Storage ~ 13 % of annual 
consumption



Indicative H2 Storage Options by Unit Capacity
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Geo-storage Offers Long-term, High-capacity Energy Storage

1.2 GWh (300 MW); 
4 hour storage duration 

100 GWh
Seasonal (months) storage duration

Vistra Energy’s Lithium-ion battery system Moss Landing, CA One (small) Geological Hydrogen Site (~1.3 Bcf)
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US DOE Clean H2 Demand Projection

• 50 MMT/year by 2050
• Mix of sectors
• Price thresholds vary by sector 

https://www.hydrogen.energy.gov/pdfs/clean-hydrogen-strategy-roadmap.pdf

https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.hydrogen.energy.gov%2Fpdfs%2Fclean-hydrogen-strategy-roadmap.pdf&data=05%7C01%7C%7C87b2289f00184b83740308da9d985993%7C31d7e2a5bdd8414e9e97bea998ebdfe1%7C0%7C0%7C637995574918971600%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=P%2BXispmn%2BELQqyKXb661uvEqJkjzInpuWmVU%2FDm6FqY%3D&reserved=0


Future H2 Demand Growth Scenarios
• DOE Roadmap (2050) and FCHEA (Base & Ambitious) Scenario Projections

• 2050 range: 20 - 50 - 63 MMT/year

0
10
20
30
40
50
60
70

Cu
rr

en
t

Ba
se

Am
bi

tio
us

Ba
se

D
O

E 
R

oa
dm

ap

Am
bi

tio
us

2020
2030

2050

Projected US Hydrogen Growth 
(MMT/Year)

Hydrogen Demand (MMT/year) Storage @ 13 % of Yearly Demand (MMT)

0.00
5.00

10.00
15.00
20.00
25.00
30.00

Cu
rr

en
t

Ba
se

Am
bi

tio
us

Ba
se

D
O

E 
R

oa
dm

ap

Am
bi

tio
us

2020
2030

2050

Projected US Hydrogen Growth
[as H2 gas] (Tcf/Year)

Hydrogen Demand (Tscf/year) Storage @ 13 % of Yearly Demand (Tscf)

“Base & Ambitious”
https://www.fchea.org/us-hydrogen-study
[Fuel Cell & Hydrogen Energy Association]

Department of Energy Roadmap 2050
https://www.hydrogen.energy.gov/docs/hydrogenprogramli
braries/pdfs/us-national-clean-hydrogen-strategy-
roadmap.pdf

DOE 2050 
Projection 
equates to 

~ 22 
Tcf/year as 

H2 gas  

https://www.fchea.org/us-hydrogen-study
https://www.hydrogen.energy.gov/docs/hydrogenprogramlibraries/pdfs/us-national-clean-hydrogen-strategy-roadmap.pdf
https://www.hydrogen.energy.gov/docs/hydrogenprogramlibraries/pdfs/us-national-clean-hydrogen-strategy-roadmap.pdf
https://www.hydrogen.energy.gov/docs/hydrogenprogramlibraries/pdfs/us-national-clean-hydrogen-strategy-roadmap.pdf


Future of H2 Geo-Storage

• Need for large-scale storage of hydrogen driven by expected growth of a 
hydrogen economy: Industry, Heavy Transportation, Power

• Some technologies (e.g. salt caverns) are in use but many technologies 
and application are immature (e.g. depleted fields, saline aquifers)

• Research is needed:
• Understand behavior of H2 in subsurface (laboratory, modeling, field tests)
• Techno-economic analysis to optimize storage for given pathways
• Identify risks and develop mitigations  (e.g. leakage)



GeoH2 – Hydrogen Consortium 

Conduct geoscience, reservoir engineering, & economic research to facilitate and advance the 
development of a hydrogen economy at scale

• Geological Storage 
• Techno-economics and Value Chain Analysis
• Novel concepts: In Situ Generation and Native Hydrogen

Participating Companies and Organizations

Peter Eichhubl
Senior Research Scientist

Co-PI, GeoH2
peter.eichhubl@beg.utexas.edu

Mark Shuster
Deputy Director

PI, GeoH2
mark.shuster@beg.utexas.edu
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Reservoir Characterization, Geology, Geochemistry, Geophysics, Petrophysics, Geomechanics, Reservoir Engineering, Energy Economics
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Examples of Recent Publications



Panel Session

• Energy & hydrogen storage   Dr. Peter Eichhubl (BEG)
• Subsurface hydrogen storage in Texas Dr. Lorena Moscardelli (BEG)
• Leakage risk and impact   Dr. Tianyi Sun (EDF)
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