





It should be noted that though the ICF analysis
consisted primarily of historical data from oil and
gas pipeline construction, it gives a framework
that allows for cost calculations to be made

based on length, diameter and compression
requirements, all of which are vital variables when
considering investment in pipeline infrastructure.
It should also be noted that this analysis
considered exclusively new pipeline construction
costs. While it is more likely that the buildout of a
Wyoming hydrogen industry would require new
pipeline construction, repurposing oil and gas
pipelines could prove to be less costly than new
construction. Still, there are safety and technical
challenges with repurposing oil and gas pipelines
for the use of transporting hydrogen which raise
questions regarding the feasibility of doing so.

Another consideration when looking at potential
investment in hydrogen pipelines is the eftect

of economies of scale with the growth of a
hydrogen industry. As discussed above, the Gulf
Coast region has been able to justify investment
in both long- and short-distance hydrogen
pipeline infrastructure due to the high demand
for hydrogen in the region. The ability to use the
tull capacity of the pipeline allows the per-unit
cost of hydrogen transportation to be reduced,
making it more cost-competitive compared to
other modes of transportation such as truck or
rail. A study examining the various point-to-
point hydrogen transportation methods found
that pipelines were the least expensive method for
all distances that were tested when the flowrate
of hydrogen was above 150 mt/day as shown in
Figure 11."°> When the flowrate (i.e. the demand
for hydrogen) is lower than this, other modes of
transportation become more cost-competitive

at various distances as discussed in the truck
and rail transportation sections. It is likely that a
hydrogen industry in Wyoming would first adopt
and use pipeline infrastructure exclusively for
long distance transportation until the growth of
localized demand for hydrogen changes the cost-
competitiveness of pipelines relative to truck
and rail.

152 See supra note 98.
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HYDROGEN STORAGE

Storing hydrogen has proven to be a significant challenge for widescale deployment of the resource. Hydrogen
requires large scale storage similar to what is used in the natural gas industry; accordingly, several methods

of geological storage have been considered viable solutions for both long and short-term storage. This section
describes three methods of geological natural gas storage used in Wyoming that could be tested for hydrogen
storage — salt caverns, depleted natural gas reservoirs, and saline aquifers. Understanding these hydrogen storage
methods and their relevance and feasibility in Wyoming is important for the deployment of a hydrogen industry
in the State.

Salt Caverns

Salt caverns are man-made geological structures resulting from solution mining in formations that are rich with
salt. Depending on the geology of the formation, salt caverns come in two forms; 1) domal salt caverns and 2)
bedded salt caverns (Figure 13)."* A study analyzing the economic feasibility of different methods of hydrogen
storage in the Intermountain-West region, which includes Arizona, Colorado, Montana, New Mexico, Utah

and Wyoming, found the levelized cost of hydrogen storage using salt caverns is approximately $2.50 per kg of

154

hydrogen.

133 Chen, Y, et al., Capacity assessment and cost analysis of geologic storage of hydrogen: A case study in Intermountain-West Region USA, International
Journal of Hydrogen Energy, 48(24), 9008-9022 (2023). https://doi.org/10.1016/j.ijhydene.2022.11.292.

154 Ibid.
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Rock salt / \ROCk salt

i et

(a) domal salt cavern (b) bedded salt cavern

FIGURE 13. Schematic figure of (a) domal salt cavern and (b) bedded salt cavern. The blue region

represents the rock salt layer. The white region is the salt cavern. A domal salt cavern has an integrated cavity
created in a thick rock salt layer, while a bedded salt cavern has a compartmental cavity due to the discontinuous
rock salt layers."

Advantages

There are several advantages to using salt caverns to store hydrogen. First and foremost, as the primary
means of hydrogen storage on the Gulf Coast, salt caverns are already well-proven at a commercial scale.
Also, salt cavern storage provides higher injection and withdrawal rates of hydrogen relative to the other
methods discussed. The ability to inject and withdraw hydrogen at faster rates allows its distribution to
more readily meet demands, making the use of salt cavern storage more economical over time."® Lastly,
salt caverns provide excellent containment and a chemically inert environment for hydrogen storage, thus
maintaining high hydrogen purity after withdrawal and low losses during storage.'’

Disadvantages

There are some disadvantages to using salt caverns to store hydrogen. A specific geology is required to

form salt caverns, which creates clear constraints for where storage can be sited. This can cause difficulties
collocating storage with the points of hydrogen production or demand resulting in additional infrastructure
costs for pipeline and electric interconnection. Arguably the largest downside to salt cavern storage is the
relatively small storage capacity when compared to depleted natural gas reservoirs and saline aquifers. While
limited storage capacity contributes to the advantage of fast injection and withdrawal rates, it may limit

its applications. The need for large amounts of water and the disposal of the brine during the construction
process of salt caverns also adds to the overall capital costs of this storage method."® This high initial water
use could likely be a deterrent to salt cavern storage in Wyoming.

155 Ibid.
156 Ibid.
157 Ibid.
158 Ibid.
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Depleted Natural Gas Reservoirs

Wyoming has historically produced large amounts of natural gas, providing ample
opportunity to repurpose depleted natural gas reservoirs for storing hydrogen. The
previously discussed study analyzing the economic feasibility of different methods of
hydrogen storage in the Intermountain-West region found the levelized cost of hydrogen
storage using depleted gas reservoirs is approximately $1.50 per kg of hydrogen.'®

Advantages

The first obvious advantage in using depleted natural gas reservoirs to store
hydrogen is the potential to repurpose otherwise retired natural gas fields, providing
a second life for these assets. This, coupled with the potential that the operational
and capital costs of repurposing depleted natural gas reservoirs can be low relative
to other storage methods, makes it a promising approach for hydrogen storage.
Compared to the other forms of hydrogen storage discussed, this method is the
most cost-competitive on a per kg of hydrogen basis.'® Beyond the cost, the
geological formations where natural gas is extracted are well understood and

are inherently well-suited for storage of hydrogen, even with its small molecular
structure. Wyoming’s rich history in oil and natural gas production and fundamental
understanding of the State’s geology provides a significant advantage for pursuing
this form of storage in the State, making technical barriers much easier to overcome
relative to other states where this kind of geology is less understood. In terms of
storage capacity, this method offers large volumes of storage with long-term viability
of weeks to months of effective storage.'®"

Disadvantages

Though competitive on a levelized cost basis, there are some factors that should

be considered when deciding if depleted natural gas reservoirs are the best-suited
method for hydrogen storage in Wyoming. First, there is potential for microbial
reactions to occur when hydrogen is injected into depleted natural gas reservoirs,
which can lead to a loss of hydrogen during storage.'®® The residual gases found in
these depleted reservoirs can also cause contamination during storage. These factors
would likely create a need for post withdrawal processing to ensure hydrogen purity,
further increasing costs.'®®

Another barrier to consider is that hydrogen storage in depleted natural gas
reservoirs is yet to be a proven technology at scale despite the well understood
nature of their geology. This could be a substantial deterrent for investment as first-
of-a-kind technology tends to be much more difficult to garner capital despite the
relatively low levelized costs. Lastly, hydrocarbon fields are large storage formations
meaning that the charging and discharging cycle of hydrogen may be infrequent
compared to smaller storage sites. Infrequent cycling and usage could impact the
economics of storage over time using this method.'®* Still, all factors considered,
this method of hydrogen storage is very promising.

159 Ibid.
160 7hid.
161 Ihid.
162 1hid.
163 Ihid.
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Saline Aquifers

Saline aquifers are naturally occurring, deep underground geological formations that contain salt-rich water.'®®
These formations are porous in nature and capable of storing hydrogen at a large scale. The previously discussed
study analyzing the economic feasibility of different methods of hydrogen storage in the Intermountain-West
region found the levelized cost of hydrogen storage using saline aquifers is approximately $3.27 per kg of
hydrogen.'®

Advantages

Saline aquifers are abundant in nature and are often found in the absence of both salt caverns and natural
gas reservoirs, rendering them a potentially useful option for hydrogen storage. Compared to the other two
methods discussed, saline aquifers provide the largest theoretical capacity for hydrogen storage, making
them the best option simply in terms of storage capacity.'”” Though untested at scale, saline aquifers can be
lined to prevent losses due to subsurface reactions, providing high purity hydrogen after withdrawal. This,
of course, is advantageous compared to the other discussed options, but it comes with increased capital
costs, contributing to the high levelized cost of hydrogen storage previously stated.'®®

Disadvantages

While abundant, saline aquifers are constrained by their geological location. This creates challenges,

similar to salt caverns, in terms of the inability to collocate with production or demand centers, leading to
increased infrastructure costs to facilitate hydrogen storage using this method.'® Unlike salt caverns, saline
aquifers are yet to be a proven technology at scale, making this a significant barrier like that of using natural
gas reservoirs for hydrogen storage; first-of-a-kind technology is often more difficult to attract capital
investment. Also, as discussed above, the cost of lining saline aquifers, though limiting microbial reaction
and other hydrogen losses, adds to the high levelized costs of saline aquifer hydrogen storage.'”°

Storage Method $/kg of H,
Salt Caverns $2.50
Depleted Gas Reservoirs $1.50
Saline Aquifers $3.27

TABLE 4. Levelized Cost of Hydrogen Storage by Method in the Intermountain-West Region.'”’

164 Ibid.
165 Ibid.
166 Ibid.
17 Ibid.
18 Ibid.
19 Ibid.
70 Ibid.
1 Ibid.
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Solid-State Storage and Transportation

Solid-state hydrogen storage is a technology that has yet to reach maturity, hence why it is not being compared
on a levelized cost basis in this analysis. That said, it would provide a unique opportunity for both storage and
transportation of hydrogen if proven to be technically and economically feasible at scale. Put simply, solid-state
hydrogen is created through reacting hydrogen with metals or alloys to produce a metal hybrid that ultimately
stores the hydrogen in a solid-state.'”? Currently, solid-state hydrogen as a storage method is still being
developed, with more research being conducted to better understand the technical and economic feasibility of
the technology. Although it serves primarily as a storage method for hydrogen, this technology would also enable
the transportation of hydrogen via more conventional transportation methods. As such, solid-state hydrogen is a
promising solution for overcoming two of the largest hurdles slowing down the buildout of a hydrogen industry
— the technical and economic challenges of storing and transporting hydrogen; however, more research needs to
be conducted before it can be adopted at a commercial scale.

Discussion

Without more research and
consideration for non-cost factors,
it is difficult to determine the best
method of hydrogen storage for
Wyoming. The above-mentioned
advantages and disadvantages of
each storage method can be just as
important as overall storage cost
when considering factors such as
siting, proximity to the point of
consumption, and other relevant
factors that may affect this decision-
making process. Nonetheless, when
looking simply at the levelized

costs of hydrogen storage as shown
in Table 4, depleted natural gas
reservoirs provide the cheapest form
of storage in the Intermountain-
West Region.

72 Chen, G., et al., Review of Hydrogen Storage in Solid-State Materials, Energies 2025, 18(11), 2930 (June 3, 2025). https://doi.org/10.3390/
enl18112930
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EXISTING LEGAL, REGULATORY AND
POLICY ENVIRONMENT (STORAGE)

As is the case with hydrogen production and transportation, the existing legal and regulatory framework

for hydrogen storage is complex, making it difficult to implement large scale hydrogen projects.'”?> There are
numerous steps associated with hydrogen storage permitting which fall under the purview of a myriad of federal
and state agencies. Regulations and permitting requirements for hydrogen storage are based on several factors,
such as the storage method (i.e., compressed gas storage, geologic storage, liquid hydrogen storage, etc.), whether

it will be located on or under federal, state or private land, and the geological characteristics of the area.

174,175

Federal agency oversight includes:

EPA regulates and permits all methods of aboveground and underground storage of pure hydrogen,
including compressed gas storage, liquid hydrogen storage, geological storage, or material-based
storage (i.e. conversion into other chemicals such as ammonia).'”®

EPA requires that entities seeking to store 10,000 or more pounds of hydrogen must submit a Risk
Management Program that includes the potential effect of an accidental release, precautions that will be
taken to prevent such a release, and an emergency response plan.'”’

OSHA enforces regulations regarding the structural components and operations of gaseous and liquid
hydrogen storage and delivery, including the type of containers suitable for hydrogen storage, use of
safety systems, materials suitable for hydrogen systems, how those systems should be assembled and
where facilities can be located.'’® 17

PHMSA administers safety regulations applicable to hydrogen, including underground storage
facilities.'®

The Federal Aviation Administration (FAA) regulates the separation distance requirements for storage
of liquid hydrogen and any incompatible energetic liquids, and the requirements on storage and
handling of hydrogen at airports.'®" '8

173 See supra note 71.

74 Ibid.

175 See supra note 68.

176 Ibid.

77 See supra note 71.

78 Ibid.

179 See supra note 68.

180 1id.
81 Ibid.

182 Gee supra note 71.
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The Safe Water Drinking Act (SWDA) regulates the injection of fluids and gases into underground wells and
would apply to the underground storage of hydrogen. EPA or a state agency that has been granted primacy by
the EPA, as is the case with Wyoming, would issue an underground injection control (UIC) permit under the
SWDA for injecting hydrogen into underground wells.

Wyoming has primacy in approving and regulating all six classes of UIC permits which are issued by the WDEQ
(Class L III, IV, V and VI) and the Wyoming Oil and Gas Conservation Commission (WOGCC) (Class II). Class
IV wells (disposal of hazardous waste into or above any usable aquifer) are currently prohibited in Wyoming.
Hydrogen storage would most likely be required to have a Class V permit but could possibly be required to

have a Class I permit instead. Class V permits cover those categories that are different from all the other classes,
including injection activities for non-hazardous commercial, industrial, or municipal waste directly into or above
a usable aquifer. A Class V permit would make the most sense if the hydrogen being stored is determined as
non-hazardous.'® The determination of hazardous or non-hazardous is regulated by the Resource Conservation
and Recovery Act (RCRA)."™®* Class I permits cover the injection of hazardous or non-hazardous industrial,
commercial, or municipal waste beneath the lowermost formation containing an underground source of
drinking water. This permit would work for hydrogen, even though hydrogen is not considered to be “waste”.'
WDEQ determines which permit is necessary based on project specifics. A Class VI UIC permit would be
required for hydrogen projects with CCS. Class VI permits are issued by WDEQ in conjunction with the
WOGCC which provides pore space unitization orders.

5

Other permits from the WDEQ that may need to be secured for a hydrogen storage project include:

Hazardous Waste Management Permit under RCRA

Clean Water Act (CWA) Section 402 — Wyoming Pollutant Discharge Elimination System (WYPDES)
permits for stormwater runoft that may occur during construction and from industrial facilities, and
individual permits for wastewater discharges to the surface.

CWA Section 404 permit from the U.S. Army Corps of Engineers if the project will have dredge and fill
activities on wetlands or surface waters that are Waters of the United States (WOTUS).

CWA Section 401 certification from the WDEQ for any activities requiring Section 404 permits.

State permit coverage from WDEQ for any dredge and fill activities on waters that are not WOTUS but
are waters of the state.

New Source Review permit issued by WDEQ under Title I of the Clean Air Act (WAQSR Chapter 6
Section 2).

Air Quality Operating permit issued by WDEQ under Title V of the Clean Air Act (WAQSR Chapter 6
Section 3).'86:187

<]

[CJ<

<]

<]

183 See supra note 109. See also WDEQ Underground Injection Control, https://deq.wyoming.gov/water-quality/groundwater/uic/.
184 See supra note 109.

18 Ibid.

180 Ibid.

187 See supra note 82.
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As is the case with hydrogen transportation and production siting, hydrogen storage projects taking place on
federal lands would require a Title V ROW permit under FLPMA and be subject to NEPA review.'® Any storage

projects occurring on land included in the National Register of Historic Places, would also require Section 106
consultation under the National Historic Preservation Act (NHPA).'®

ECONOMIC IMPACT ANALYSIS OF A
WYOMING HYDROGEN INDUSTRY

A hydrogen production industry in Wyoming would be an advantageous addition to the State’s existing energy
industry, working towards the goals of diversifying energy production and the State’s economy. This industry
would positively benefit the State’s labor force, tax revenue streams, and contributions to the U.S. gross domestic
product (GDP).

To establish what a Wyoming hydrogen industry could look like, assumptions were made to provide several
hydrogen production scenarios for the State. Using the forecasted production scenarios for the U.S. provided

in the NPC’s Harnessing Hydrogen report, a methodology was established for deriving a forecast for future
Wyoming hydrogen production. The NPC provides an annual hydrogen production forecast from 2020 to 2050
under current stated U.S. hydrogen policies. Because of the stagnate growth in the U.S. hydrogen market and the
desire to maintain a forward-looking aspect for this analysis, the NPC production forecast was shifted forward
by five years to now range from 2025 to 2055 with all other assumptions held equal. The NPC’s U.S. hydrogen
production forecast with this five-year shift is presented in Figure 14.

IOEI I I I I |
]

2020 2025 2030 2035 2040 2045 2050

[~
u

Million Metric Tons

n

FIGURE 14. NPC U.S. Hydrogen Production Forecast (2025-2055)""

188 Ibid.
189 Ibid.
190 Harnessing Hydrogen: A Key Element of the U.S. Energy Future, Appendix G — Compendium of Modeling Results, National Petroleum Council, (April

23, 2024). https://harnessinghydrogen.npc.org/files/H2-Appendix G-2024-04-23.pdf
191 7.
Ibid.
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In the creation of this hydrogen production forecast for the U.S., the NPC used assumptions and made
considerations in its model, outlined in its report. These assumptions and considerations include, but are not
limited to, forecasts for necessary infrastructure buildout, electricity generation buildout and associated costs,
federal and state policy and incentives tied to hydrogen production technologies and their influence on cost and

future adoption, permitting limitations, and environmental, safety, and societal impacts.'®

With this timeframe established, three production scenarios were selected — 1%, 3%, and 5% of total U.S. annual
hydrogen production - as a hypothetical representation for future Wyoming hydrogen production. These
Wyoming hydrogen production scenarios were then used to conduct further analysis of potential economic
impacts of a Wyoming hydrogen industry. Figure 15 shows the three production scenarios. These scenarios are
not intended to be treated as a forecast for future hydrogen production in Wyoming. Instead, this analysis should
be viewed as hypothetical and used simply as a study of the economic impacts of these scenarios if they were to
come to fruition.
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FIGURE 15. Wyoming Hydrogen Production Scenarios (2025-2055)

192 Harnessing Hydrogen: A Key Element of the U.S. Energy Future, Chapter 2 - LCI Hydrogen at Scale, National Petroleum Council, (April 23, 2024).
https://harnessinghydrogen.npc.org/files/H2-Ch 2-LCI Hydrogen Production-FINAL.pdf
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Next, the annual production value of this produced hydrogen needs to be established to further analyze the
economic impacts of a Wyoming hydrogen industry. An assumption was made that the cheapest form of
hydrogen production would be the market preference and therefore the price of this hydrogen could be used to
derive annual production value. The current lowest levelized cost of hydrogen (LCOH) is unabated, fossil fuel
derived hydrogen via SMR which is approximately $2 per kilogram.'* By using this LCOH as a proxy for price,
the annual production value under each scenario could be derived, adjusted for annual inflation. It should be
noted that using a cost for a proxy of price is not ideal for this analysis, but the lack of available hydrogen price
data makes this the next best option that is within reason. Figure 16 shows each Wyoming production scenario’s
given production values.
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FIGURE 16. Production Value for Wyoming Hydrogen Under Each Scenario (2025-2055)

Using these forecasted hydrogen production values, further analysis could be conducted to estimate the total
output, value added, employment, and tax revenue impacts between 2025 and 2055 for each production scenario.

193 LCOE Levelized Cost of Energy +, Lazard (June 2024). https://www.lazard.com/media/xemfeyOk/lazards-lcoeplus-june-2024-_vf.pdf
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IMPLAN ANALYSIS

For the economic impact analysis of the established production scenarios, the economic modeling software
IMpact Analysis for PLANning (IMPLAN) was used. By using the estimated annual hydrogen production

between 2025 and 2055 given in the production scenarios that were established for this analysis, the economic
impacts — output, value added, employment, and tax revenue — were derived, giving the annual averages for each
type of impact.

Please note this analysis solely focuses on produced hydrogen and does not include consideration of geologic
hydrogen extraction which would be assessed severance and ad valorem taxes, and royalties in accordance with
Wyoming statutes.'**

OUTPUT

In this economic analysis, output refers to the total value of production by an industry within the study area.

That is, the total impact that hydrogen production has on the immediate geographical area, which in this case is
the entirety of Wyoming. Output can also be defined by this equation:

Output = Intermediate Inputs + Value Added

In other words, economic output is the 1) intermediate inputs, or the things used to make a given good, plus
2) the value added, or the additional value created with that intermediate input by workers, machines, or
businesses.

It should also be noted that each impact in this analysis is categorized by direct, indirect, or induced impacts.
Direct impacts are the impacts that can be directly attributed to the output of the industry being analyzed (the
focus industry). Indirect impacts can be attributed to industries that are part of the supply chain of the focus

industry while induced impacts are related to consumer spending as a result of the focus industry’s output (e.g
employees spending money in the community).

194 Esther Wagner, Leasing and Permitting Rules and Regulations for Natural Hydrogen Exploration and Production, University of Wyoming School of

Energy Resources (March 14, 2025). https://www.uwyo.edu/ser/ files/docs/research/publications/cerpa-hydrogenleasing-snapshot.pdf
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The estimated average annual direct, indirect, and induced output from the Wyoming hydrogen industry
between 2025 and 2055 given each production scenario can be seen in Table 5 below.

1% U.S. Production 3% U.S. Production 5% U.S. Production

Direct $402,636,114 $1,207,908,341 $2,013,180,569
Indirect $195,318,315 $585,954,946 $976,591,577
Induced $39,560,974 $118,682,921 $197,804,869
Total $637,515,403 $1,912,546,209 $3,187,577,014

TABLE 5. Average Annual Output Under Given Wyoming Hydrogen Production Scenarios (2025-2055)

VALUE ADDED

In IMPLAN, value added essentially represents the contributions to gross domestic product (GDP) by a given
industry or project.’ It can be looked at as the value added between converting inputs to outputs through
whatever industry event is being analyzed. Simply put, value added is a way of measuring how much an industry
or project contributes to the economy. For this analysis, this represents the value added between the inputs in the
hydrogen production process and the final output which is hydrogen. Value added can also be defined using this
equation:

Value Added = Output — Intermediate Inputs

Table 6 shows the estimated annual average direct, indirect, and induced value added for each production
scenario between 2025 and 2055.

Impact 1% U.S. Production 3% U.S. Production 5% U.S. Production
Direct $128,846,544 $386,539,631 $644,232,718
Indirect $90,241,689 $270,725,068 $451,208,446
Induced $22,201,687 $66,605,060 $111,008,433

Total $241,289,919 $723,869,758 $1,206,449,597

TABLE 6. Average Annual Value Added Under Given Wyoming Hydrogen Production Scenarios (2025-2055)

195 IMPLAN Data Team, IMPLAN Glossary (June 27, 2017). https://support.implan.com/hc/en-us/articles/115009668388-Output
19 IMPLAN Data Team, Glossary, IMPLAN Support (June 27, 2017). https://support.implan.com/hc/en-us/articles/115009498847-Value-Added

197 Eederal Reserve Economic Data, Real Gross Domestic Product: All Industry Total in Wyoming, Federal Reserve Bank of St. Louis, (June 27, 2024).
https://fred.stlouisfed.org/series/ WYRQGSP
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These potential annual average value-added scenarios would all have substantial impacts on Wyoming’s
economy. Wyoming’s real gross state product (GSP), or the State’s contribution to U.S. real GDP, was
approximately $40.5 billion in 2024."®” Under the above scenarios, the impacts attributable to the Wyoming
hydrogen industry would contribute an estimated 0.6%, 1.8%, and 3.0% of 2024 Wyoming GSP on an average
annual basis between 2025 and 2055 assuming steady economic growth.

EMPLOYMENT

Employment, as defined in IMPLAN, is the total number of jobs, including both full-time and part-time, that
were added because of a given event.'”® For this analysis, employment should be viewed as the total number
of jobs supported by the hydrogen production level under each scenario. Because this analysis covers the years
between 2025 and 2055, the average annual employment for each production scenario was used. Table 7 shows
the estimated average annual direct, indirect, and induced employment under the given hydrogen production
scenarios.

Impact 1% U.S. Production 3% U.S. Production 5% U.S. Production
Direct 234 701 1,169
Indirect 502 1,506 2,510
Induced 234 703 1,172
Total 970 2,910 4,851

TABLE 7. Average Annual Employment Under Given Wyoming Hydrogen Production Scenarios (2025-2055)

Using the most recent estimates of annual employment, average monthly employment in Wyoming during 2023
amounted to 278,582."% Though the above estimates for employment impacts from the hydrogen industry seem
relatively small, additional direct employment for the 5% U.S. production scenario would be similar to industries
such as natural gas extraction which had a monthly average employment of 1,447 in 2023.2%°

198 Candi Clouse, PhD, IMPLAN Glossary, IMPLAN Support (June 27, 2017). https://support.implan.com/hc/en-us/articles/115009668668-
Employment

199 Wyoming Labor Market Information, Wyoming Department of Workforce Services, Research and Planning, (June 18, 2024). https://doe.state.

.us/Imi/#:~:text=Wyoming’s%20average%20monthly%20employment%20in,4.9%25)%20compared %20t0%202022.

Quarterly Census of Employment and Wages (QWEC), 2023 Annual Averages, Wyoming Department of Workforce Services, Research and Planning
(April 2024). https://doe.state.wy.us/lmi/2023 QCEW/t32 2023.htm

200
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TAX REVENUE IMPACTS

Next, the impacts of tax revenue derived from Wyoming hydrogen production were calculated through the
IMPLAN economic impact analysis. Tax revenue in this analysis included direct, indirect, and induced tax
revenue from Wyoming hydrogen production, meaning tax revenue from all aspects of the economic impacts of
the introduction of this industry were considered. This includes property tax, sales and use tax, social security
tax, income tax (specifically federal income tax as Wyoming does not impose an income tax), and upstream
severance taxes among others.

It should be noted that Wyoming does not directly impose a tax on produced hydrogen though its sale as fuel
does fall under the purview of “alternative fuel taxes” under current state statutes.””’ Regardless, IMPLAN only
applies taxes relevant to the region being studied and therefore should be consistent with active State and Federal

policy.

COUNTY TAX REVENUE

In IMPLAN, county tax revenue is simply defined as the county-level portion of tax revenue generated by a
given economic activity.® This includes taxes such as sales tax, property tax, motor vehicle tax, and other taxes
relevant at the county level. Table 8 shows the estimated annual average direct, indirect, and induced county tax
revenue generated under each hydrogen production scenario given in this analysis.

Impact 1% U.S. Production 3% U.S. Production 5% U.S. Production
Direct $594,531 $1,783,594 $2,972,656
Indirect $856,377 $2,569,130 $4,281,884
Induced $226,940 $680,819 $1,134,698
Total $1,677,848 $5,033,543 $8,389,238

TABLE 8. Average Annual County Tax Revenue (2025-2055)

29T WYO. STAT. ANN. §39-17-301 (2025).
202 Michael Nealy, Tax Results, IMPLAN Support (September 8, 2023). https://support.implan.com/hc/en-us/articles/18626179073179-Tax-Results
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STATE TAX REVENUE

Like county tax revenue, IMPLAN defines state tax revenue as the state-level portion of tax revenue generated
through a given economic activity.?®® This includes sales tax, property tax, motor vehicle license revenue, and
severance tax among others. Notably, property tax in Wyoming is allocated to county and local governments
as well as K-12 education. Table 9 shows the estimated annual average direct, indirect, and induced state tax
revenue generated under each hydrogen production scenario given in this analysis.

Impact 1% U.S. Production 3% U.S. Production 5% U.S. Production
Direct $4,704,658 $14,113,974 $23,523,290
Indirect $6,454,145 $19,362,434 $32,270,724
Induced $1,711,746 $5,135,239 $8,558,732

Total $12,870,549 $38,611,647 $64,352,745

TABLE 9. Average Annual State Tax Revenue (2025-2055)

FEDERAL TAX REVENUE

Lastly, IMPLAN defines federal tax revenue as the federal-level portion of tax revenue generated through a given
economic activity.?®* With this, tax revenue from excise tax, social security tax, and federal income tax among
others is included in this analysis. Table 10 shows the estimated annual average direct, indirect, and induced
federal tax revenue generated under each hydrogen production scenario given in this analysis.

Impact 1% U.S. Production 3% U.S. Production 5% U.S. Production
Direct $15,228,030 $45,684,091 $76,140,151
Indirect $10,917,818 $32,753,454 $54,589,089
Induced $2,841,161 $8,523,482 $14,205,804

Total $28,987,009 $86,961,026 $144,935,044

TABLE 10. Average Annual Federal Tax Revenue (2025-2055)

203 Candi Clouse, PhD, Taxes on Production & Imports Net of Subsidies (TOPI), IMPLAN Support (June 27, 2017). https://support.implan.com/hc/en-
us/articles/115009667528-Taxes-on-Production-Imports-Net-of-Subsidies-TOPI

204 Thid.
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SUMMARY OF IMPACTS

Table 11 provides a summary of all the above-mentioned impacts from the IMPLAN economic impact analysis
under each Wyoming hydrogen production scenario. This includes all direct, indirect, and induced impacts on
an average annual basis between 2025 and 2055.

Impact 1% U.S. Production 3% U.S. Production 5% U.S. Production
Output $637,515,403 $1,912,546,209 $3,187,577,014
Value Added $241,289,919 $723,869,758 $1,206,449,597
Employment 970 2,910 4,851
Total Tax Revenue $43,535,405 $130,606,216 $217,677,027
County $1,677,848 $5,033,543 $8,389,238
State $12,870,549 $38,611,647 $64,352,745
Federal $28,987,009 $86,961,026 $144,935,044

TABLE 11. Summary of Average Annual Direct, Indirect and Induced Impacts from the IMPLAN Economic
Impact Analysis (2025-2055)

EXISTING AND PROPOSED INVESTMENTS IN
A WYOMING HYDROGEN INDUSTRY

Despite the hydrogen industry being relatively in its infancy nationally, there are existing uses for hydrogen

in Wyoming as well as proposed investments that would further develop the hydrogen industry in the State.

In contrast with the previous analysis which gives purely hypothetical scenarios of a buildout of a Wyoming
hydrogen industry, it is useful to get an understanding of the current hydrogen investments in Wyoming and
the proposed hydrogen investments that could come to fruition in the foreseeable future. It should be noted

that there are likely other existing and proposed investments in the Wyoming hydrogen industry that are either
proprietary or yet to be disclosed to the public. Therefore, the following discussion should not be used as a
comprehensive list of existing and proposed investment but rather as a baseline for what the Wyoming hydrogen
industry is and what it could be.

Existing

Currently, there are several cases in the State for the use of hydrogen. This includes HF Sinclair Corporation’s
use of hydrogen in petroleum refining and synthetic fuel production, Simplot Phosphate LLC’s production of
fertilizer and ammonia, and Dyno Nobel’s production of explosives. These existing uses are further discussed
below. Note that the hydrogen consumed at these facilities is likely produced on-site, as shown in Figure 17, to
limit the need for transportation infrastructure.
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FIGURE 17. GIS map of Wyoming’s current hydrogen production facilities and the major roads and railways
used to transport a limited quantity of hydrogen at present.*®

205 Holubnyak, E., et al., A Mid-Century Net-Zero Scenario for the State of Wyoming and its Economic Impacts, U.S. Department of Energy (July 15,
2024). https://www.osti.gov/biblio/2426416
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Il Holly Frontier (HF) Sinclair Corporation - Petroleum Refining and Synthetic Fuels Production

Hydrogen is used at several HF Sinclair Corporation refineries across the state, including in Casper,
Cheyenne and Sinclair, Wyoming. Hydrogen is also used in the petroleum refining process and the
production of synthetic fuels such as renewable diesel, which the Cheyenne and Sinclair refineries both
produce.’®® Producing renewable diesel is a growing opportunity for petrochemical companies, with the
consumption of the fuel increasing as shown in Figure 18.2” As of 2023, these two refineries accounted
for 207 million gallons per year (mmgy) of the 2,856 mmgy (approximately 7.3%) of renewable diesel
production capacity in the U.S.2%

Renewable Diesel Production and Consumption
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1,500

Million Gallons

1,000

500

2013 2015 2017 2019 2021 2023

Last upated: October 2024 Domestic Production =8~ Consumption
Printed on June 17

FIGURE 18. U.S. Renewable Diesel Fuel Production and Consumption.?*
P Wyoming Refining Company - Petroleum Refining

A subsidiary of Par Pacific, Wyoming Refining Company operates a refinery located in Newcastle, Wyoming
with a capacity of 20,000 barrels per day.'® As discussed with HF Sinclair Corporation operations, the
refining process utilizes hydrogen, making Wyoming Refining Company a consumer of hydrogen in the
State. Beyond this, Par Pacific has also announced its intention to produce sustainable aviation fuels (SAF) at
other locations outside the State, making this a possibility for future investment in Wyoming.?"

206 Facilities, HF Sinclair (2022). https://www.hfsinclair.com/operations/facilities/us/cheyenne-wy/default.aspx

207 Alternative Fuels Data Center, Renewable Diesel, U.S. Department of Energy (2024). https:/afdc.energy.gov/fuels/renewable-diesel
2% Ibid.

29 Ibid.

219 Wyoming Refining Company, Par Pacific (2025). https://www.parpacific.com/operations/refining-logistics/wyoming

211 2023 Par Pacific Sustainability Report, Par Pacific (2024). https://www.parpacific.com/sites/par-pacific-holdings/files/sustainability-reports/2023-
Par-Pacific-Sustainability-Report.pdf
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KM Simplot Phosphate LLC - Fertilizer and Ammonia Production

Simplot is an international agribusiness company with operations in Rock Springs, Wyoming primarily
using phosphates to produce fertilizer products.?’? Through this production process, hydrogen is produced
which is used as both a feedstock for producing ammonia, a primary ingredient in several of Simplot’s
products, and is a component of the fuel used to produce electricity at this facility.?’* Beyond this, by
deploying several technologies, including a technology developed at its Moses Lake Plant using a blend of
biogas, hydrogen, and natural gas to generate electricity, Simplot has plans to further reduce energy use at
their production facilities by 15% per ton of product by 2030.2'*2>

“% Dyno Nobel - Explosives Manufacturing

Dyno Nobel is an explosives manufacturing company located in Cheyenne, Wyoming that primarily
provides its products to the mining industry.?'® Hydrogen is used extensively in the manufacturing process
as a feedstock to produce ammonia, a primary ingredient in ammonium nitrate, which is used to produce
several of their products.?’” Dyno Nobel is among the largest producers and consumers of hydrogen in the
State as shown in Figure 17.

Proposed

Hydrogen will likely be a key variable for many sectors of the U.S. economy at large going forward, playing an
increasing role in transportation, industrial processes and energy production. Wyoming is well positioned to
capitalize on this emerging industry, providing the opportunity to further build the State’s industrial base and
diversify and grow the State’s economy. This could open Wyoming to markets both in and outside the State.
Beyond what already exists for the Wyoming hydrogen industry, there is investment interest that could grow
the ability for producing and consuming hydrogen in the State. The following are proposed hydrogen projects
in Wyoming. Like the previous section, there could be additional investments to the ones listed below that are
either yet to be announced or are proprietary in nature.

212 The IR Simplot Company, Simplot (2025). https://www.simplot.com/company

213 Simplot Phosphates LLC, Rock Springs Chamber of Commerce (2025). https://business.rockspringschamber.com/list/member/simplot-
hosphates-llc-971

21 4Sight 2030 Goals, Simplot (2025). https://www.simplot.com/sustainability/planet/4sight2030
215 2013 Moses Lake Plant Honored for Environmental Excellence, Simplot (2025). https://www.simplot.com/company/news/2013-moses-lake-plant-

honored-for-environmental-excellence

216 About Dyno Nobel, Dyno Nobel (2025). https://www.dynonobel.com/about-us/

27 Technical Data Sheet — Ammonium Nitrate, Dyno Nobel (2025). https://www.dynonobel.com/siteassets/product-hub/tech-info/lammonium
nitrate industrial.pdf
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Il Pronghorn Clean Hydrogen Center

The Pronghorn Clean Energy Center is a proposed hydrogen production project in eastern Wyoming,
spearheaded by Focus Clean Energy. With ambitions to use a collocated large-scale wind project to produce
hydrogen via electrolysis, the project will invest billions of dollars into the Wyoming hydrogen industry.?'®
Ultimately, the hydrogen generated through this project will be used either directly as hydrogen fuel or
combined with other gases to make ammonia or SAE?" The project will encompass over 46,000 acres of
private and State land in Converse County with over 302.5 MW of wind energy capacity currently slated for
construction.

Projected Economic Impacts

According to Focus Clean Energy the Pronghorn Clean Hydrogen Center project represents $1.7 billion in
private investments and will create 107 total jobs in Converse County, generating an estimated $10 million
per year in total labor income. Beyond this, it anticipates that this project will contribute a combined $477
million in state and local tax revenue throughout its estimated 35-year life.?°

P Sidewinder Clean Hydrogen Center

Also spearheaded by Focus Clean Energy, the Sidewinder Clean Hydrogen Center project proposes to
generate hydrogen via electrolysis using collocated large-scale wind power.??' This project is similar in scale,
location and application to the Pronghorn Clean Hydrogen Center. There is less information available for
the Sidewinder Clean Hydrogen Center as it has received relatively less public attention than the Pronghorn
Clean Hydrogen Center.

Projected Economic Impacts

Focus Clean Energy stated that, “Sidewinder will create 200 new, well-paying long-term jobs for the
community and will generate up to $20 million per year in new tax revenue for Niobrara County during its
»222

anticipated 35-year lifespan.

218 About the Project, Pronghorn Clean Energy Center (2024). https://www.pronghornh2.com/about

219 Madison, David, Ranch Family Files Lawsuit to Block Wyoming Wind Lease, Citing Generational Legacy, Cowboy State Daily (June 2, 2025). https://
cowboystatedaily.com/2025/06/02/ranch-family-files-lawsuit-to-block-wyoming-wind-lease-citing-generational-legacy/

20 Ibid.
221 About the Project, Sidewinder Clean Energy Center (2024). https://www.sidewinderh2.com/about
222 .

Ibid.

Center for Energy Regulation and Policy Analysis | School of Energy Resources Wyoming Hydrogen | 53



KN Prometheus Hyperscale

Prometheus Hyperscale is a data center company planning to construct
its flagship 1 GW data center in Evanston, Wyoming. The project
includes a zero-carbon data center operating with minimal emissions
using natural gas as fuel alongside carbon capture and storage (CCS).
The project has future plans to establish nuclear energy capabilities.””? In
May 2025, Frontier Infrastructure, an energy infrastructure company,
purchased 16 Baker Hughes NovaLT gas turbines, each with an individual
capacity of 17.5 MW, to power data centers in Texas and Wyoming,
including the Prometheus Hyperscale data center.”* Though natural

gas is the current fuel of choice for this project, the NovaLT gas turbines
are also compatible with hydrogen blends and 100% hydrogen as fuel.?**
Unfortunately, the current lack of hydrogen infrastructure in Wyoming
has made it impossible to use hydrogen as fuel right now, but it does
create opportunities to develop in-state hydrogen demand. Fostering

the potential to source fuel for these turbines is a promising sign for the
demand side of hydrogen in Wyoming.

‘% BrightLoop

In partnership with Babcock and Wilcox (B&W), Black Hills Energy

is proposing to use Powder River Basin coal from their WyoDak mine
to produce low carbon intensity hydrogen using B&W’s BrightLoop
technology. The project proposes to build a demonstration plant and
use the process to produce 15 mt of hydrogen per day. Upon successful
demonstration of the first plant, a second plant will be built to produce
upwards of 200 mt of hydrogen per day while storing or utilizing the
captured CO: generated in the production process.?*

Projected Economic Impacts

Black Hills Energy and B&W have estimated the economic impacts for
both the demonstration plant and the second plant of the BrightLoop
project. For the demonstration plant, the estimated impacts include $150
million in capital expenditures, 75-100 construction jobs and 263 direct,
indirect and induced jobs with a projected annual payroll of $2.4 million.
The second plant, being significantly larger, would include $650 million
in capital expenditures, 300-500 construction jobs and 422 direct, indirect
and induced jobs with a projected annual payroll of $3.8 million.??’

223 Pioneering Projects Across the American West, Prometheus Hyperscale (2024). https://www.prometheushyperscale.com/

224 Skidmore, Zachary, Frontier Infrastructure Buys 16 Baker Hughes Natural Gas Turbines for US Data Centers, Data Center Dynamics (May 30,
2025). Frontier Infrastructure buys 16 Baker Hughes natural gas turbines for US data centers - DCD

225 NovaLT16, Baker Hughes (2025). https://www.bakerhughes.com/gas-turbines/novalt-technology/novalt16
226 PRB Coal to Hydrogen with BrightLoop Final Report, Black Hills Energy (2025). https://wyoenergy.org/wp-content/uploads/2024/06/BW-BHE

PRB Coal to Hydrogen with BrightLoop-Final Report-Public.pdf
27 Ibid.
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RECOMMENDATIONS - POTENTIAL
IMPROVEMENTS TO INCENTIVIZE
HYDROGEN MARKETS IN WYOMING

Legal, Regulatory and Policy

Considering the potential legal, regulatory, or policy roadblocks that could hinder the buildout of a Wyoming
hydrogen industry is an important part of incentivizing investment for commercial hydrogen projects in the
State. The following are recommendations to address existing challenges.

Jll Increase Awareness of the Benefits of Producing Hydrogen in Wyoming
Wyoming is one of the few states in the region that has a history of hydrogen production, making
the State well positioned to attract new investments and expand the existing industry to meet future
hydrogen demand in the U.S. Increasing awareness of the benefits of producing hydrogen in Wyoming,
including the ease of permitting hydrogen production facilities makes Wyoming an attractive option
for siting a project. Beyond this, Wyoming is a safe location with a small population that has a clear
understanding of the energy industry relative to the rest of the country. Wyoming also hosts large-scale
geological storage options, easing the constraints for hydrogen storage. The State also has an excellent
track record of investing in the necessary infrastructure to support its energy industries.

State Investment in Emerging Technologies

Providing investment opportunities for pilot projects with the greatest potential to advance commercial,
technical and readiness levels of hydrogen production could help stimulate growth in the industry. With
this, attracting investment for these technologies, and doing so in a time effective manner, will decrease
time to market which ultimately decreases financial risk and operational cost burdens. Holistically
developing a strategy to attract investment for this industry will catalyze growth, allowing for a greater
chance of economies-of-scale being achieved.

Kl Enact State Support for the 45V Tax Credit
The current amount allocated by the 45V tax credit is tiered based on the carbon intensity of the
technology being utilized to produce hydrogen. In most cases, it excludes natural gas and coal-derived
hydrogen projects from qualifying for 45V, even when utilizing carbon capture technologies, rendering
these technologies significantly less cost competitive when compared to alternative technologies
of producing hydrogen. Enacting State support to levelize the 45V tax credit for all production
technologies, to provide natural gas and coal-derived hydrogen production with even footing in project
finance considerations, would allow the industry to leverage the abundant natural gas and coal resources
found in the State, and benefit multiple Wyoming industries simultaneously.

Address Gaps in Federal and State Hydrogen Policy

There are known and likely unknown gaps in Federal and State policy that may inhibit growth of a
Wyoming hydrogen industry. In order to continually advance deployment of hydrogen in the State, it
will be important to maintain ongoing research in this realm and provide recommendations for ways to
address these gaps to Federal and State agencies involved in the policy creation and regulatory oversight
of hydrogen.
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Infrastructure

With the buildout of a Wyoming hydrogen industry will come the need to invest in the necessary infrastructure
to carry out hydrogen production, transportation, storage, and consumption. It is important to consider the
primary aspects of making these investment decisions and which investments could provide the greatest
opportunity for the growth of the industry in Wyoming.

1.

Investing in Transportation and Storage Infrastructure

Investment in cost-effective methods of hydrogen transportation and storage should be highly prioritized as
it underpins the rest of the buildout of the industry. The most cost-effective methods of both, as analyzed in
this paper, are:

Transportation - Wyoming will not see the volumes necessary to invest in hydrogen pipeline
infrastructure in the foreseeable future; therefore, liquid hydrogen rail transportation coupled
with liquid hydrogen truck transportation for shorter distances will likely be the most economical
options for hydrogen transportation in Wyoming and the surrounding regions.

next closest storage option), depleted natural gas reservoirs are the most economical option for
hydrogen storage in Wyoming, all else held equal. Considerations should be made for geological
constraints and other costs associated with site selection, still making both saline aquifers and salt
caverns potentially viable options for hydrogen storage in specific scenarios.

n Storage — with an estimated cost per kilogram of hydrogen being $1.50 ($1.00 less than the

Please note more research specific to Wyoming should be conducted regarding the technoeconomic
feasibility of these methods of hydrogen transportation and storage.

Leveraging All Sources of Investment

Transportation infrastructure is among the most expensive aspects of building out a hydrogen industry
in the State and is a crucial aspect of connecting hydrogen production with demand centers. It is
apparent that Federal, State, and private sector investment will be necessary to effectively build out this
infrastructure. Leveraging all investment avenues should be explored when considering investment in
hydrogen transportation infrastructure. More specifically, efforts should be made to enhance Wyoming’s
extensive intrastate and interstate rail, highways, and pipeline infrastructure to accommodate hydrogen
transportation and connect Wyoming to neighboring states and extended markets. This will benefit the
buildout of a Wyoming hydrogen industry while supporting the existing industry.

Utilizing Hydrogen as a Feedstock

With some aspects of a Wyoming hydrogen industry potentially proving difficult to overcome, it could be
beneficial to focus on using hydrogen as a feedstock for ammonia production. Ammonia, a larger molecule
and therefore less technically difficult to transport and store, could prove to be a better value-added product
in terms of the necessary infrastructure to accommodate its transportation and storage. Considering these
constraints, ammonia would also be a more viable option when looking at accessing ports to reach outside
markets. Domestically, ammonia already has well-established markets in the State and greater region. More
research should be conducted to better understand the dynamics of focusing on this pathway for Wyoming
hydrogen.
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Emerging Hydrogen Opportunities

The hydrogen industry at large is in its early stages, so naturally there are many opportunities being explored for
how to best expand it. The following are the opportunities for which Wyoming is best positioned to catalyze the
industry’s growth in the State.

1.

Using Hydrogen to Harness Stranded Assets in Wyoming

There are several opportunities surrounding Wyoming’s stranded assets (i.e. natural gas or oil resources
that cannot be recovered economically using traditional methods) that could be utilized by a Wyoming
hydrogen industry.

When fossil fuels such as natural gas or coal are used to produce hydrogen, CO: is generated as
a byproduct. Although CO:x is often seen as a waste byproduct, incorporating carbon capture
technologies into fossil fuel derived hydrogen production enables the CO: to be utilized in EOR,
making once uneconomical oil and natural gas resources available for extraction. This, coupled
with the value of the hydrogen production itself, would further add value to the hydrogen
production process and unlock valuable extractable resources in the State.

constraints making it uneconomical to produce. One solution is to collocate consumption onsite,
negating the need for transportation. Although a hydrogen transportation buildout would still
be necessary, the possibility of collocating hydrogen production provides ample opportunity to
the State. A likely candidate to limit the constraints of the requirements for transportation would
be to use the produced hydrogen as a feedstock for ammonia production which is much easier to
transport, as discussed above.

n Oil and natural gas resources are sometimes stranded due to location and transportation

Leveraging Data Center Electricity Fluctuations to Produce Hydrogen

New data center projects are continuously being announced throughout the U.S., and Wyoming is no
exception to this trend. With these data centers comes the need for reliable and dispatchable electricity,
often leading to data center companies investing and collocating their own electricity generation. In several
projects, including some that are being constructed in the State, this means generating electricity using
natural gas. Though some natural gas turbines can meet the highly fluctuating electricity demand of these
data centers, it may make more sense to maintain a steady level of electricity generation and employing

the unused electricity to produce hydrogen onsite. This creates further value for the data center while also
stabilizing its electricity demand.

Sustainable Aviation Fuel Production

With the increasing adoption of SAF and the State’s proximity to Denver International Airport (DIA),
producing SAF in Wyoming could prove to be a considerable opportunity. Regional airports around
Wyoming could also be potential consumers of SAF if the industry continues the current rate of adoption of
the fuel as shown in Figure 19.

The extension of the 45Z tax credit, a clean fuel production tax credit that includes the production of SAFE,
to the end of 2029 in the passing of the OBBBA is also a significant development for the future growth of the
SAF industry.?® Compared to the rollbacks of other tax credits in the bill, the extension of 45Z insures the
security, at least in the short term, of government subsidization for the SAF industry.
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FIGURE 19. This graph shows the estimated quantity of sustainable aviation fuel (SAF) consumed in the
United States, based on the Renewable Identification Numbers (RINs) volume generated as reported to the
Environmental Protection Agency (EPA) for the Renewable Fuel Standard.??

CONCLUSION

As energy markets continue to evolve, it will be important for Wyoming to stay engaged and continue innovating
to maintain a competitive advantage as an energy leader. Current investments in emerging technologies such as
nuclear energy and CCS will help the State retain its role as the third-biggest energy supplier in the United States.
Hydrogen production could be a prosperous part of maintaining this position, particularly as hydrogen demand
is expected to more than double by 2050.

There are several reasons why a hydrogen industry would be a natural fit for Wyoming’s energy portfolio.

For instance, hydrogen production typically relies on existing energy resources, such as natural gas and coal,
which the State has in abundance. Additionally, although Federal regulations governing hydrogen production,
transportation and storage are complex and fragmented, Wyoming is well-positioned from a regulatory and
permitting standpoint to move forward with a hydrogen industry.

The IMPLAN economic impact analysis developed for this paper examined three potential scenarios for a
Wyoming hydrogen industry, with each scenario for Wyoming capturing 1%, 3%, and 5% of forecasted U.S.
hydrogen production between 2025 and 2055 given in the NPC’s Harnessing Hydrogen Report. The results
showed significant direct, indirect and induced economic impacts between 2025 and 2055 summarized in Table
12. Though this analysis should be seen as theoretical rather than a forecasted outlook of a Wyoming hydrogen
industry, it showcases the potential economic impacts that could come from a build out of this industry.

228 Kempe, Ysabelle, A Cheat Sheet to Clean-Energy Tax Credit Changes under Trump’s New Law, Canary Media (July 14, 2025). https://www.
canarymedia.com/articles/clean-energy/tax-credit-changes-trump-law

229 Alternative Fuels Data Center, Sustainable Aviation Fuel Estimated Consumption, U.S. Department of Energy (January 2023). https://afdc.energy.
gov/data
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Impact 1% U.S. Production 3% U.S. Production 5% U.S. Production

Output $637,515,403 $1,912,546,209 $3,187,577,014

Value Added $241,289,919 $723,869,758 $1,206,449,597

Employment 970 2,910 4,851

Total Tax Revenue $43,535,405 $130,606,216 $217,677,027
County $1,677,848 $5,033,543 $8,389,238
State $12,870,549 $38,611,647 $64,352,745
Federal $28,987,009 $86,961,026 $144,935,044

TABLE 12. Summary of Average Annual Direct, Indirect and Induced Impacts from the IMPLAN Economic
Impact Analysis (2025-2055)

The existing markets for hydrogen in Wyoming and the emerging markets that show the greatest future potential
provide a baseline understanding for how this industry may grow in coming years and beyond. For existing
markets, the use of hydrogen in oil refineries, the production of synthetic fuels such as renewable diesel, and
ammonia production for creating value added products have given Wyoming a strong foundation for the use

of hydrogen in the State. Emerging markets demanding hydrogen such as electricity production at data centers,
energy storage, and production of SAF provide opportunities to further create in-state demand for hydrogen.
With increased demand will come the opportunity to leverage other assets in Wyoming to produce hydrogen.
This could include harnessing stranded assets in Wyoming to produce hydrogen, developing technologies to
produce low carbon intensity hydrogen using coal, and capturing the fluctuating electricity use of the ever-
growing data center industry in the State to produce hydrogen.

With these existing and emerging markets for hydrogen in Wyoming, there is ample opportunity for
policymakers to foster growth in an already established sector and further diversify Wyoming’s energy industry
and economy at large. This includes increasing awareness of the benefits of producing hydrogen in Wyoming

to attract new investments, including the ease of hydrogen permitting, benefits of a safe location with a small
population, and availability of large-scale geological storage options. Additional incentives would be to support
legislation to levelize the 45V tax credit to include credit for hydrogen produced from natural gas and coal,
providing investment opportunities for commercial-scale pilot projects, and investing in necessary hydrogen
transportation and storage infrastructure.
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APPENDIX A
WYOMING HYDROGEN PERMITTING FLOW
CHART

Preconstruction

Permit

Industrial Siting Permit (ISC Permit) (for facilities
with an estimated construction cost of more than
$290,000,000 — construction cost estimates do not
include pipelines)

Drinking Water/Wastewater Permits to
Construct/Engineering

SDWA Public Water System Permit (for facilities
not connected to a municipal water source that
serve water to more than 25 people for the better
part of a year)

404/401 Dredge & Fill permits

Water Rights/Engineering/Water storage/Dam
safety

Pipeline Operating ID

Environmental (endangered species)
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Agency

WDEQ Industrial Siting Division

WDEQ Water Quality Division

EPA Region 8

U.S. Army Corp of Engineers
WDEQ Water Quality Division

State Engineer
Wyoming Water Development Commission

Wyoming Public Service Commission (WPSC)

Wyoming Game and Fish Department (WGED)
U.S. Fish & Wildlife (as applicable)
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Construction

Permit

Demonstrate ISC Permit compliance (if
applicable)

Air Quality

Stormwater Construction (Wyoming Pollutant
Discharge Elimination System (WYPDES))

Underground Injection Control (UIC) Class I,
Class V (also for operation)

UIC Class VI (applicable for carbon capture
storage) (also for operation)

Agency

Industrial Siting Council

WDEQ Air Quality Division

WDEQ Water Quality Division

WDEQ Water Quality Division

WDEQ Water Quality Division (in coordination
with Wyoming Oil and Gas Conservation
Commission for pore space unitization orders)

Operations

Permit

Demonstrate ISC permit compliance (if
applicable)

Air Quality Operating Permit
Air Quality GHG Part 98

Accidental Release Prevention/Risk Management
Plan (for pipeline facilities)

WYPDES (wastewater discharge)
Industrial stormwater permit (WYPDES)
Solid waste processing facility permits

Hazardous waste generator requirements

Center for Energy Regulation and Policy Analysis | School of Energy Resources

Agency

Industrial Siting Council

WDEQ Air Quality Division
EPA

EPA Region 8 per Section 112r of CAA and 40
CFR part 68

WDEQ Water Quality Division
WDEQ Water Quality Division
WDEQ Solid and Hazardous Waste Division

WDEQ Solid and Hazardous Waste Division
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Hydrogen Storage

Permit Agency

Demonstrate ISC Permit compliance (if
applicable)

Industrial Siting Council

Geologic storage WDEQ Water Quality Division (UIC Class V or
Class I) or in conjunction with Wyoming Oil and
Gas Conservation Commission for pore space
unitization orders (UIC Class II and Class VI)

Above-Ground Storage (hydrogen) EPA

Above-Ground Storage (blended WDEQ Solid and Hazardous Waste Division
hydrogen/natural gas) WDEQ Air Quality Division

Underground Storage Tanks (hydrogen) EPA

Underground Storage Tanks (blended WDEQ Solid and Hazardous Waste Division

hydrogen/natural gas)

Structural components and operations safety of OSHA
gaseous and liquid hydrogen storage

Transmission/Transportation

Permit Agency
Compression prior to transmission WDEQ Air Quality Division (permit)
EPA Region 8 per Section 112r of CAA and
40CFR68
Pipeline (dedicated/blending) WPSC
PHMSA
Trucks PHMSA
Pipeline leaks WPSC
PHMSA
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