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INTRODUCTION RESULTS CONTINUE UNCERTAINTY ANALYSIS

= The uncertainty overlay chart displays all three metrics, LCOH (blue),

Natural hxi’drogen,.often. refgrred to as gold hydrogen.or geologic LCOH ASSESSMENT CAPEX (green), and OPEX (red), each separated into natural GH (solid
hydrogen,” has gained significant attention as a pptgnhal source of baseline) and stimulated SGH (dashed baseline with shaded uncertainty
clean and affordable energy. It occurs naturally within the Earth’s Average Leveiized Cost of Hydrogen (LCOF) by Hycrogen Type LCOH Contribution by Stage for Natural vs Stimulated Fydrogen bands).

crust through geological processes. Unlike conventional hydrogen . s NiGeolorica g oo 16 = The high level of uncertainty for well flow rate, wellhead H2 purity, and

production methods that rely on fossil fuels or energy-intensive Convention % Puificaton
electrolysis, natural hydrogen has the potential to provide a low-
emission and cost-effective source of clean energy. Given Canada’s
vast geological diversity and abundant natural resources, the country
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well depth results from the high degree of variability that results from
subsurface geological uncertainty, technical extraction challenges, and
non-linear economic leverage.
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Comprehensive Uncertainty Analysis: All Metrics Overlay
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To what extent can natural hydrogen contribute to Canada's ; , A A A P R A S A
low-carbon energy transition? N 4 : S O5C
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OBJECTIVES " Transportation represents the largest contributor to the levelized cost of Hydrogen (LCOH) across the PoLICY ASSESSMENT
entire value chain. . .

_ e th ooical . N  viabili _ _ _ " Regulatory frameworks remain uneven: only a few provinces have
Examine the geological prospectivity, techno-economic viability, = Well flow rate, with an LCOH of 3.0USD/kgH2 for geologic hydrogen and 3.5 USD/kgH2 of stimulated dedicated natural hydrogen legislation, while others incorporate it into
environmental implications and policy readiness of natural hydrogen, is the most sensitive parameter affecting the levelized cost of hydrogen for both natural broader mining or subsurface resource’acts
hydrogen within Canada’s low-carbon transition. and stimulated hydrogen. '

" The project used an interdisciplinary approach aligned with the * These cost differences demonstrate that geological hydrogen could be a highly competitive and
following UN SDG Goals. economically attractive option for supporting Canada’s low-carbon energy transition. No Regulation

Under Review
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" For natural hydrogen, transportation represents

0.4

the largest share of capital costs, followed by 035
production. In contrast, for stimulated 03 u, Froduction T
METHODOLOGY hydrogen, production contributes the largest ;:2 ourticston MaToRA
capital cost, followed by transportation. 5 S onmasio e
= Research Method, structure literature review and techno- = Well flow rate is the most sensitive parameter o1 I ‘xi
economic screening analysis. influencing the capital cost for both natural and 005 "
= Data Source: secondary sources, peer-reviewed, government and stimulated hydrogen production. T e Stmulted sGi {YOROGEN TYPES
industry reports.
= Techno-economic boundary: production, purification and
transportation. T S L b £ e 1 el fow e Toal CAPEX Sensitty for Stimlated SGH {US)g 2) —
= Analysis tools; Python, Excel and Power BI. =i R E:W\ljiihgffzpy CONEERSION
. . : : : 3.0 ~- Discount Rate 45 —— Discount Rate
= Assumption used for transportation (tube trailer and pipeline). . Ei'?:/';;fy . EEZ'E’:EFPVE = Natural hydrogen contribution to Canada’s low-carbon and net-zero
fi 25 _7 = E\E\'/t;a“é:tt < N " E\E\'/dFR‘%:t ambitions depends on confirmed commercial viability and proven
o= ==  Reserol eplentment V | E il e e e subsurface accumulations. Natural hydrogen has a lower footprint than
‘ : g conventional hydrogen production, with regulatory clarity continuing to
.5 ) evolve.
v " (Canada’s geological setting provides favorable conditions for natural
Lowmpac me mp— Low Impct . Tgh mpact hydrogen generation and accumulation.
TECHNO-ECONOMIC ANALYSIS " Techno-economic assessment indicates that natural hydrogen can be
_ , S commercially favorable under the right conditions. The estimated levelized
" The techno-economic analysis evaluated the economic viability of cost of hydrogen (LCOH) is USD 2.10/kg.
natural geological hydrogen (GH) and stimulated geological OPEX ANALYSsIS = Key cost drivers include well flow rate, wellhead hydrogen purity, and

hydrogen (SGH)
= The analysis covers financial performance from upstream
(production and extraction) to midstream (purification and

= For geologic hydrogen, well flow rate represents the influencing driver for the OPEX with drilling depth.
2.75USD/kgH2 while it is 3.3USD/kg of stimulated hydrogen

transportation) stages. R el Fow e Toal OPEX Sensitiyfor Stmlated SGH (USD/ig 42 o
= |t examines capital expenditure (CAPEX), operating expenditure 3 = et REFERENCES
(OPEX), and levelized cost of hydrogen (LCOH), and sensitivity . = =i é | . . . .
results to identify the dominant economic drivers across the L i 2 2 Ew Abu Aisha, M,” &Billiotte, J. (2021). A d|sc.u55|or.1 o hyc?lrogen migration in
ceological hydrogen value chain. = — S R — — | R enamen rock salt for tight underground storage with an insight into a laboratory
* The base case value use for Natural hydrogen is 0.54USD/kg H2 s setup. Jow.'na/ o Energy ;torage, 38, 102589,
and 0.92 USD/kg H2 for stimulated hydrogen ) ttps://doi.org/10.1016/].€s1.2021.102589
Low mpact - pr— P — — Of-0)
s Rezaee, R., & Evans, B. J. (Eds.). (2025b). Natural Hydrogen Systems:
Connect with me to discuss further e Properties, Occurrences, Generation Mechanisms, Exploration, Storage and

Transportation. De Gruyter. https://doi.org/10.1515/9783111437040
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