
Natural hydrogen: Keeping the Faith - Resources & Valuations

NH2A Conference 2025
21-23 October

Adam Craig
Director & Principal Advisor - Geoscience



Disclaimer and Declaration

RISC is an independent advisory firm, providing insightful and impartial advice to a broad range of clients in the energy industries.
We provide a more comprehensive, reliable and respected opinion faster than anyone else in the industry, enabling our clients to
make their business decisions with confidence.

The statements and opinions attributable to the author and/or RISC in this presentation are given in good faith and in the belief that such statements are 
neither false nor misleading.

In preparing this presentation the author has considered and relied solely upon information in the public domain. This information has been considered in 
the light of RISC’s knowledge and experience of the energy industries and, in some instances, our perspectives differ from some of our highly valued clients.

In some cases the views and opinions of the author may differ from those held by others within RISC.

RISC has no pecuniary interest or professional fees receivable for the preparation of this presentation, or any other interest that could reasonably be 
regarded as affecting our ability to give an unbiased view.

This presentation is the copyright of RISC and may not be reproduced, electronically or in hard copy, without the written permission of RISC.
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Let’s set the scene

Natural hydrogen exploration and those companies involved in it:

“…….Now this is not the end. It is not even the beginning of the end. But it is, perhaps, 
the end of the beginning.”

Winston Churchill, Lord Mayor’s Luncheon, Mansion House following the victory at El Alamein North Africa,  
London, 10 November 1942.
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Attracting investors

 Natural resource exploration company’s investment 
attractiveness is driven by:

– Cohesive story, business case or strategy

– Board and management personnel 

– “follow the money”

– Activity and news flow 

– Resources, and

– Valuations

 There will be, and is, a requirement for quantification 
of natural hydrogen resources

– IER/CPR/ITSR for prospectuses or bourse 
admission documentation

– Regulatory reporting 
(license conditions and/or bourse)

– Assurance for lending

– Transaction support

– Valuations
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Presentation outline

 The natural hydrogen system

 Resource certification

– PRMS and natural hydrogen

– Alternative systems

 Valuations

 Summary
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The natural hydrogen system

 The natural hydrogen system is viewed as 
being similar to the petroleum system

 “An active source and its related elements”
 Containing the genetic elements of:

– Source
– Reservoir
– Seal

 The processes of:
– Generation
– Migration
– Trap formation
– Accumulation (including preservation)

 Geological risk elements of preservation are 
greater than compared to a petroleum 
system

– Losses (leakage, biotic, geochemical etc)

– Conversion (methanation etc)

 Significant research into transitory geological 
storage (UGS) of hydrogen which is 
applicable to natural hydrogen

Reference: https://www.usgs.gov/news/featured-story/potential-geologic-hydrogen-next-generation-energy and https://www.science.org/content/article/hidden-hydrogen-earth-may-hold-vast-stores-renewable-carbon-free-fuel Slide 6
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Flux vs entrapment

Generation

Fairy circle or Carolina Bay?

Generation

H2

Flux Entrapment (Accumulation)
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Baffles

‘Hotels’

‘Flux’ also includes 
associated gas in 
aquifers

“focused seepage play” 
Averts et al (2025)

Averts AJW, Bonnie J and Loosveld R (2025) Natural hydrogen development potential and challenges. International Journal of Hydrogen Energy. 142, 26-39



Application of PRMS to natural hydrogen

Hydrogen and helium are non-hydrocarbons in the PRMS. However, the SPE reserves committee has advised that the principles of the 
PRMS can be applied to natural hydrogen.

 The Petroleum Resources Management System (‘PRMS’)1 is a system developed for consistent and reliable definition, classification and estimation of 
hydrocarbon (petroleum) resources.

 Originally published in 2007 and subsequently updated in 2018. Application guidelines have been published in 2011 and most recently in November 
2022.

 ‘Petroleum’ is defined as “..a naturally occurring mixture consisting of hydrocarbons in the gaseous, liquid or solid phase.”
 Hydrocarbons are defined as “..chemical compounds consisting wholly of hydrogen and carbon molecules.” By definition, excludes naturally occurring 

hydrogen (and helium).
 Petroleum may also contain non-hydrocarbon components (i.e. helium) which are not included in Reserves (and Resources).
 In August 2022 the SPE Oil and Gas Reserves Committee (‘OGRC’) advised that the principles of the PRMS can be extended to substances other than 

hydrocarbons, including the gaseous extraction of carbon dioxide, helium and hydrogen.2

“The OGRC believes that there is a reasonable foundation for the application of PRMS principles to situations such as (gaseous extraction of 
hydrogen) considering the similarities in exploration, evaluation, and exploitation processes throughout the life-cycle of a project.  
SPE/OGRC does not object to the application of the PRMS to these situations that result in the extraction of non-hydrocarbon resources, as long as it 
is made clear that while such application is outside the scope of the PRMS, PRMS principles have been followed, while involving other subject matter 
expert parties as appropriate, and applied as though the extracted resources were considered as petroleum.”

1 Petroleum Resources Management System, prepared by the Oil and Gas Reserves Committee of the Society of Petroleum Engineers (SPE) and reviewed and jointly sponsored by the American Association of Petroleum Geologists (AAPG), 
World Petroleum Council (WPC), Society of Petroleum Evaluation Engineers (SPEE), Society of Exploration Geophysicists (SEG) and approved by the Board of the SPE in March 2007. The PRMS was subsequently updated in June 2018.

2 https://www.spe.org/en/industry/reserves/non-hydrocarbons/ Slide 8

Note also COGEH does not include H2 (helium, yes), reporting therefore required under NP-51-201 Disclosure Standards and not NI-51-101 Oil & Gas Disclosure Standards 



Other systems

PRMS is widely adopted in the international petroleum industry. Other standards include Russian & Chinese systems. 
However, the UNFC system can be applied and mapping to the PRMS has been made.

 United Nations Economic Commission for Europe (‘UNECE’) 
has developed the United Nations Framework Classification 
for Resources (‘UNFC’).
– System for classifying, managing and reporting energy, 

mineral and raw material resources.
– Developed a resource management system (‘UNRMS’) 

for sustainable resource management. 1

 UNFC widely adopted in geothermal industry. 

 UNFC can be directly mapped to the PRMS.

 UNECE has established a hydrogen task force (announced 
Sept 2022), launched June 2023. 2

– Announced in Sept 2022 that UNECE would develop an 
international hydrogen classification system (and 
guarantee of origin certification system) 3

– However, draft guidance material does not include or 
refer to natural hydrogen.

1 https://unece.org/sustainable-energy/sustainable-resource-management/unfc-documents 
2 https://unece.org/sustainable-energy/hydrogen/hydrogen-task-force 
3 https://unece.org/climate-change/press/unece-develop-international-hydrogen-classification-system  Slide 9
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Application of PRMS to natural hydrogen

Slide 10

Entrapment modelFlux model

Entitlement requirement. Regulation and licensing permits hydrogen exploitation, production and transportation.

Contains reservoir and sealNo seal

Concentrated accumulationLow concentrations and potentially low yield (flux) rates

Clear application of the principles of the PRMS
Having an ‘Accumulation’ and ‘Reservoir’

Potentially ‘Unconventional Resources’ as defined in the PRMS
“pervasive throughout a large area”, “lack a well 
defined….GWC”
“Such resources cannot be recovered using traditional 
recovery……”
However, “…. owing to…….and/or reservoir permeability ”

Analogous methods of exploitation (petroleum). 
Processing, treatment (and transportation) largely unproven.Method of exploitation? Well count/density, production rates

Resources can be estimated given the similarities and 
analogues of petroleum exploration, evaluation and 
exploitation.

Uncertainties exist with respect to resource estimation, such 
as flux rate and losses requiring significant monitoring and 
quantification (or establishment of analogue).
Pilot production required



Natural hydrogen resource reports & public disclosures

YEAR COMPANY BOURSE PUBLIC LOCATION EVALUATOR COMMENT

2020 Hydroma - No Bourakebougou, Mali Chapman Petroleum Engineering NI-51-101. Listed in news on website.

2022 HyTerra ASX Yes Nebraska & South Carolina, USA RISC ITSR incl in Sept prospectus included GIIP estimates. Estimates 
removed from replacement prospectus.

Gold Hydrogen ASX Yes Yorke Peninsula, SA Teof Rodrigues & Assoc. Prospective Resources. Report dated 2021, published with GHY 
prospectus in Nov 2022.

2023 Buru Energy ASX Yes Adelaide Geosyncline, SA RISC Jan ASX release Prospective Resources summary 
(full report not disclosed). 

Central Petroleum ASX Yes Amadeus Basin Central Petroleum April ASX release Prospective & Contingent Resources summary 

HyTerra ASX Yes Nemaha Ridge, Kansas Sproule 13 Dec ASX release Prospective Resources summary 
(full report not disclosed).

2024 Georgina Energy PLC LSE Yes EP 513 Hussar Project, Officer 
Basin, WA M. Petkovski 17 Oct LSE release revision to Prospective Resources, full CPR. 

HyTerra ASX Yes Nemaha Ridge, Kansas Sproule / RISC ITSR included in Nov 2024 NOM to support Fortescue investment. 
Prospective Resources 

Longhorn Exp. 
(PureWave Hydrogen Corp.) TSX Yes Nemaha Ridge, Kansas Sproule NI-51-101 disclosures (June and Nov 2024). 

Prospective Resources 

2025 Thor Resources ASX Yes Adelaide Geosyncline, SA RISC 31 March ASX release Prospective Resources summary 
(full report not disclosed).

Top End Energy ASX Yes Nemaha Ridge, Kansas Teof Rodrigues & Assoc. 2 July ASX release Prospective Resources summary 
(full report not disclosed).

Georgina Energy PLC LSE Yes EP 155 Amadeus Basin, NT M. Petkovski 10 July LSE release revision to Prospective Resources, full CPR. 

Whitebark Energy ASX Yes PEL’s 253 & 81 Officer Basin Fluid Energy Cons. / Sproule ERCE 12 August ASX release Prospective Resources summary 
(full report not disclosed).

How to move to the next PRMS categorisation level……………………. Slide 11Valuations



The new paradigm

Resource estimates to date have been based on the ‘entrapment’ model and its analogy to hydrocarbon fields (trap, reservoir, seal, buoyant phase). What 
about the ‘flux’ model and associated gases with aquifer waters.

 Recent CPR for Helium One Ltd (AIM:HE1)
 Principles of the PRMS applied to estimate resources
 Contingent & Prospective Resources assessed
 Probabilistic methods
 Project: water production type curves x GWR x He concentration

But
 Uncertain if GWR and He concentrations stay the same, or decline over time
 Aquifer replenishment
 Finite or continuous charge of He
 Resource estimates and project definition, license boundaries
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PRMS ‘discovery test’
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Rates, rates, rates ……..

Flow rate is the key determinator of commerciality………

 Bourakebougou reported to be 
1,500 m3/d

 120 kg/day H2, or
 44 t/yr*
 53,000 cuft/d
 53 Mscf/d
 0.053 MMscf/d

Slide 14

Maiga et al (2023)  Characterization of the spontaneously recharging natural hydrogen reservoirs of Bourakebougou in Mali, Nature, 
Truche et al (2024)  A deep reservoir for hydrogen drives intense degassing in the Bulqize opholite, Science V 383 No. 6683
Leong et al (2023)  H2 and CH4 outgassing rates in the Samail ophiolite, Oman: implications for low-temperature, continental serpentinization rates, Geochimica et Cosmochimica Acta, 2023

Site
mol H2/year Stream 

area (m2)
Yield kg H2 per year Yield tonnes H2 per km2 per year

min max min max min max
Haylayn 2,165 70,685 200 4.36 142.50 21.8 712.5
Al Bana 12,725 21,205 50 25.65 42.75 513.1 855.0

Shumayt 684 1017 50 1.38 2.05 27.6 41.0
Dima 22 0 50 0.04 0.9

Misfah 1,630 3,615 1,000 3.29 7.29 3.3 7.3
Data from Leong et al, 2023 Calculations by RISC

Truche et al (2024) 

 Bulqize Ophiolite chromium 
mine 158 t/yr

 5,411 m3/d, or
 433 kg/day
 191,000 cuft/d
 191 Mscf/d
 0.191 MMscf/d

 
 

Oman

 CBM well
 ~1 MMscf/d

 NWshelf gas well
 250 MMscf/d

 
 

*Averts et al (2025) 
speculate that up to 
300t/yr is possible



Valuations

Valuations of companies by share price alone can be misleading, bull or bear market etc

 A company’s value (market capitalisation) is 
determined by its share price

 This is driven by investor sentiment and the 
underlying value of the company

 Comprised of cash at hand, and the assets of 
the company

 Significant investments can provide a 
valuation of the company

 Valuation of a company’s assets

– SAMVAL (South Africa)

– CIMVAL (Canada)

– VALMIN (Australia)

What investors see……..
Slide 15



VALMIN

The VALMIN Code provides a set of fundamental principles (Competence, Materiality and Transparency), mandatory requirements and supporting 
recommendations accepted as representing good professional practice to assist in the preparation of relevant Public Reports on any Technical Assessment 
or Valuation of Mineral Assets.

 Although specifically for mineral assets, the principles of VALMIN can be used for valuations of 
petroleum assets (including hydrogen and helium).

 Applied by Practitioners, Specialists and in the case of petroleum a QPRRE 
(ASX listing rules 19.12, 5.41, 5.42 & 5.44)

 “Technical Value” or “Investment Value” (typically producing or near-production assets) 
and “Market Value”

 Market Value is the estimated amount (or the cash equivalent of some other consideration) for which 
the Mineral Asset should exchange on the date of Valuation between a willing buyer and a willing seller 
in an arm’s length transaction after appropriate marketing where the parties had each acted 
knowledgeably, prudently and without compulsion.

 Methods
– Income method (DCF)
– Cost method (sunk costs, work program)
– Joint Venture method (farm-in promotes)
– Comparables (transactions $/acre, $/2C etc)

 Also note public reports ASIC regulatory guides 111 & 112
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Summary

 Natural hydrogen exploration is being established globally, and continues to grow

 Hydrogen system is considered analogous to the concept of the petroleum system

– Flux versus entrapment (accumulation)

 Requirements for resource estimates and valuations

 PRMS can be applied to natural hydrogen

– Similarities in methods of exploration, evaluation and exploitation

– However, resource estimation for flux systems requires further quantification before resource estimates can be ascribed

– Further maturity required in both models to mature beyond Prospective Resources 

 Valuation concepts
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