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Could the Permian Basin Become America’s Next
Al Data Hub?

Gabiriel Collins

Computing Power is a Vital Engine of US National Power

Winning the electricity race is critical to winning the global Al race. The United States’
present Al pre-eminence relies in part on a world-class tech and software ecosystem
but equally, on a multi-gigawatt “digital industrial base” of massive data centers. Further
rapid scaleup of this electricity-hungry physical system will determine whether the U.S.
retains global Al leadership, and with it, global economic leadership — the most
fundamental building block of comprehensive national power. The rapidly evolving Al
competition between the U.S. and the People’s Republic of China is likely to have
existential consequences and the U.S. urgently needs additional computing power to
retain its edge.

If the U.S. can achieve an Al-driven productivity boom it will likely cement its role as the
world’s largest and most technologically innovative economy. To continue leading the
Al boom, the U.S. now faces an industrial and technological challenge on the scale of
the Manhattan Project our forebears executed 80 years ago. This time, the investment
is private but strategic facilitation will come from Washington and state capitals. U.S.
government public statements thus far focus on building Al compute infrastructure in
Pennsylvania and on certain federal lands, including the Idaho National Laboratory, Oak
Ridge Reservation, Paducah Gaseous Diffusion Plant and the Savannah River Site.

The focus thus far omits a critical geography — the Permian Basin, which is one of the
world’s premier energy production areas. To that point, Texas and New Mexico both
have real opportunities to attract slices of capital spending from an Al-driven
infrastructure investment boom larger than anything since the Shale Revolution. For
perspective, Microsoft plans to spend at least $40 billion on Al-related data centers in
the U.S. during 2025.2 In contrast, Exxon, the largest U.S. oil producer, plans to spend
between $27 and $33 billion on capital projects globally from 2025 to 2030.3

Absent decisive action, progress risks being bottlenecked and strategic advantages
lost. As computing power is deployed, its innovation and productivity effects tend to
compound upon each other and are multiplicative (i.e., exponential) rather than additive
(linear), as most other basic commodities such as oil, copper, corn, etc., tend to be.
Former Google CEO and Chairman Eric Schmidt explains, “Faster airplanes did not help
build faster airplanes, but faster computers will help build faster computers.” However,
the corollary of generative progress is that when the system is starved of the crucial
inputs driving the progress (ample, cheap computing power), direct and opportunity
costs will also likely feed off each other and grow exponentially.



Our competitors are not standing still. Chief among them, the People’s Republic of
China struggles at present to obtain enough compute capability but enjoys ample
electricity courtesy of its underutilized coal power plant base and ability to rapidly build
wind, solar, and nuclear power plants as well as long-distance power lines. Accordingly,
if it continues to make technical progress in chip production, it will be positioned to
scale computing power fast and to the detriment of American strategic position. The
race is on and the U.S. has no time to waste.

The Permian Basin Can Provide Scalable Digital Infrastructure
Solutions

The Permian Basin could bolster American Al in the existential technological
competition now underway between China and the U.S. When U.S. leaders formulated
the Manhattan Project, they recognized that there was not time to bring world-scale
electric power to uranium enrichment and other key nuclear facilities. Instead, they
chose to build the facilities where electricity was already available and could be further
scaled up in short timeframes. Hence the selection of Hanford, Washington near
massive hydropower facilities in the Pacific Northwest and Oak Ridge, Tennessee in the
energy-abundant Tennessee Valley Authority powershed.

In today’s battle for global Al supremacy, the Permian Basin offers proven capacity to
“build compute near the power.” The Basin offers unique physical space, operational
track record, and resource availability to scale up power generation, build high-capacity
local power transmission infrastructure, lay additional high bandwidth fiber optic lines,
and source water at industrial scale in ways that minimize competition with users such
as farms and cities that require freshwater. In a world where speed matters, the ability
to rapidly build gas pipelines, power plants, wind and solar farms with batteries, and
local transmission lines within the Permian gives the Basin a distinct advantage for Al
developers that need to expand computing power as rapidly as possible (Figure 1).

Long haul fiber optic corridors already run through West Texas along Interstate 20 and
the adjacent Union Pacific rail line and could be connected to future hyperscale data
centers in the Basin via spur lines. The existing long-haul fiber optic “data pipelines” are
brownfield routes that can also be expanded faster and likely, at far lower cost, than can
pipelines that would take gas to other parts of Texas or the U.S. to power data centers
in those locations.*



Figure 1 — Al Infrastructure Bottleneck Factors vs. Estimated Cost and Time To Address
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The Basin already boasts top-tier solar, wind, and natural gas resources capable of
powering a material portion of the U.S.'s growing data center needs. It offers room to
build much more power generation near the source of the lowest cost natural gas in the
U.S. It also possesses the physical expanses and distances from population centers to
facilitate construction of air-cooled or otherwise low water use small modular nuclear
reactors. A more disciplined pace of oil & gas development and reduction in oil & gas
worker counts due to upstream consolidation would also augment the digital workforce
with fabrication, welding, electricians, and other high-skill tradespeople needed to build
and operate digital infrastructure and associated energy assets. Datacenters and the
associated local service and supply chains offer a chance to reskill and upskill
potentially thousands of workers in a multi-decade industry that, unlike the oil & gas
space, is more insulated from commodity price cycles.

Challenges exist, including high summer temperatures, latency requirements,
competition for energy (e.qg., oilfield electrification, crypto currency mining and
potentially, direct air capture of CO2), grid constraints, and scarce freshwater. But the
opportunity upside confers urgency upon the search for new operational concepts.
Cross-pollinating legacy and emerging energy sources, ample physical space, and non-
traditional water resources, including oilfield produced water, can help the Permian
Basin become a hyperscale Al powerhouse, particularly for latency-tolerant applications
like generative Al.

Thus far, the Permian basin region has virtually no major data center development and
no operational hyperscale data centers. New Era Helium intends to build a 250-



megawatt facility near Odessa, Texas but the project is still in the preliminary
assessment phase.® As the heatmap below indicates, northern Virginia remains the
premier U.S. (and global) datacenter siting location, with smaller concentrations in Ohio,
Chicago, Atlanta, Dallas, Phoenix, Salt Lake City, LA, the Bay Area, and Washington state
(Figure 2).

Figure 2 — The Permian Has Major Upside for Al Development

Source: Aterio, FracFocus, GADM, Windward, and author’s analysis.

Note: Existing/Under Construction/Announced Data Center Concentrations (Red = most
datacenter megawatts in heatmap), selected trunk Fiber Routes (purple), Oil & Gas Wells
(dark green).

Powered Land, Gas Competition

One of the key factors that determine the Permian Basin’s Al compute “carrying
capacity” will be power. Land is not a constraint. Depending on cooling technologies
used and physical spacing of data centers, water could also pose a constraint. In a high
water usage case, the largest Al-focused data centers could each potentially require 5-
to-6 million gallons of water per day.® That is substantial, but how does it compare in
oilfield terms? Six million gallons per day is 143 thousand barrels per day.

To put that in perspective, the author’s past research suggests a 143 thousand bpd user
would be on par with the average annual water demand of a 10-rig drilling and
completion program.” Geospatial distribution of data centers will be very important, but
a move toward air cooling would substantially alleviate water-related bottlenecks and
again emphasize power as perhaps the most binding physical constraint other than



semiconductor availability. As one proof of concept example, Microsoft in late 2024
launched an Al-optimized, zero water consumption data center design.®

Electricity supplies in the Permian at present come from three core sources: gas for
dispatchable power, wind and solar for intermittent power, and grid-scale storage
batteries for bridging gaps in renewables generation, particularly during brief periods
such as summer sunsets when solar ramps off but overall power loads remain high
(Figure 3). Of the Basin’s 30+ GW of power production capacity, only about 5 GW are
dispatchable (mostly gas plus the Tolk coal plant on the Basin’s northern edge). This is
important for powering up future land because for dependability purposes, datacenter
operators will very likely want gas-fired power available. Even if developers are signing
power purchase agreements with renewable projects as offsets, unless there are very
substantial associated battery assets, they will need dispatchable resources to ensure
24/7 electron availability. These realities have major implications for natural gas use in
the Basin, particularly if developers choose to site power generation assets behind the
meter to facilitate faster development of projects.

Figure 3 — Permian Basin Installed Electricity Generation Base, MW
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Source: Global Energy Monitor, Cleanview, ERCOT, and author’s analysis.



Gas is attractive for its dependability, scalability, and low local fuel costs. But the
Permian is also an increasingly important source of natural gas moved the Gulf Coast
by large pipelines and destined for LNG exports. Based on current pipelines in existence
and under construction, what might gas availability look like in 3-to-4 years assuming no
major supply changes?

With the gas molecules not committed to pipelines, how many megawatts of datacenter
capacity could be supported? Let's run some rough numbers. EIA data for gas turbine
power plants in the U.S. show a heat rate of 11,010 BTU/kWh in 2023.° Multiplying this
by 1073 yields 11 million BTU per megawatt-hour. Assuming 1,055 cubic feet of gas per
million BTU, this yields 11,605 ft*3 of gas used per MWh of power generated. Assuming
capacity utilization of 90%, each MW of gas-fired capacity produces 21.6 MWh of
electricity and would consume 0.251 million ft*3 of gas. At this ratio, 1,000 MW of gas-
fired generation running at 90% utilization would consume 0.251 BCF/d. Accordingly, 1
BCF/d of gas supply could theoretically power about 4 GW of datacenter capacity.™

Figure 4 — Permian Gas Pipeline Export Projects vs. Local Gas Production, BCF/d
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A key question for ensuring power for datacenters hinges on the availability of “surplus”
natural gas. By “surplus,” this report refers to natural gas volumes that exceed available
pipeline takeaway plus what is plausibly absorbed by existing local gas-fired power
plants. The forecasts this author locates suggest that surplus gas volumes will decline
between now and 2028 as more pipeline projects come online and will then increase
after that, potentially reaching levels that could support as much as 25 GW of additional,
local gas-fired power generation capacity in the Permian Basin (Figure 5). That is
enough for dozens of hyperscale Al compute facilities.

Figure 5 — Potential Power Generation Using Surplus Gas in the Permian Basin, GW
(Assuming 90% Utilization and 11,010 BTU/kWh Heat Rate)
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Source: EIA, Global Energy Monitor, and author’s estimate.

Potential Gas Competition and Other Wildcards

Datacenters won't have a monopoly on gas supplies — rather, they will have to compete
with LNG exports, petrochemicals, and other gas users. It is important to acknowledge
this reality. For perspective, consider what each incremental BCF/d of gas can
potentially be used for. Variously applied, that BCF/d could: (1) be liquefied into enough
LNG to supply Poland’s full import capacity, (2) supply enough gas-fired power to meet
more than 1/4 of the ERCOT Coast Load Zone's peak usage, (3) power about 3 dozen



world-class Al compute facilities, or (4) supply the gas needs of one of North America’s
premier oil refining companies with margin to spare.™

If competitive bidding emerged between gas-centric Permian Al datacenters (using both
grid power and behind the meter generation) and other consumers further downstream,
the data centers are likely the best positioned to win the bidding contest.’> As a cost of
goods and services sold, energy inputs are relatively lower for an Al-focused data center
where operating expenses are likely to be perhaps " of capital expenses amortized over
time. For these firms, power cost increases caused by higher gas prices could be more
easily absorbed by cloud computing businesses that have the deepest balance sheets
in U.S. corporate history and who have in recent years operated with average gross
margins in the 30% range.

For the Al datacenter shown in the simple model below, a 10% increase in the price of
electricity (a proxy for gas prices) would raise total operating plus capital payback
expenses by only 1.7% (Table 1). The relationship for a petrochemical plant or LNG
trader would be much closer to 1:1 and they would be more price sensitive.

Table 1 — Simple Al Hyperscale Data Center CAPEX and OPEX Model

https://www.latitudemedia.c
om/news/microsoft-plans-

Data Center Capacity Unit Cost $25 $Million/MW 80b-for-data-centers-as-
power-constraints-loom/

Compute Campus Power 150 MW

Initial Total CAPEX $3,750 Million

% of CAPEX Attributable to Semis 55%

Silicon CAPEX $2,063 million

Power cost, $/MWh $100

Annual Power Expenditures $131 million

Other OPEX (assume 0.5% of initial CAPEX) $19 million

Cost of Capital 5.00%

Term 5 Years

3-yr trailing avg from AWS 10-
K.
https://d18rn0p25nwr6d. cloudfr

Desired Gross Margin 30% ont.net/CIK-

0001018724/e42c2068-bad5-

4ab6-ae57-36ff8b2aeffd.pdf
Year-1 $476 $150 $143 $769
Year-2 $476 $150 $143 $769
Year-3 $476 $150 $143 $769
Year-4 $476 $150 $143 $769
Year-5 $476 $150 $143 $769

Source: AWS, Latitude Media, author’s analysis.

If developers use an “all resources on deck” portfolio approach that combined wind,
solar, longer-duration batteries, natural gas, and also advanced nuclear reactors, the
Permian Basin could potentially host 25-to-50 GW of data center capacity.’ Permian oil
producer activity is a key wildcard given that the majority of the basin’s gas production
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is “associated” and comes as a by-product of oil & liquids output rather than from
dedicated gas wells.

If for some reason, oil production peaks or declines sooner than anticipated, or is
curtailed due to price responses, the Basin retains great attractiveness for datacenter
siting but would be more reliant on renewables and potentially later, nuclear energy. It is
less likely, but still plausible, that in a future higher gas price world where carbon
sequestration has been proven at scale, coal plants could also be built in the Permian
near depleted oil & gas fields and enhanced oil recovery projects that could both house
captured carbon dioxide.™

The anticipated ultimate size of Meta’s data center project in Northeast Louisiana
suggests the physical footprint of the total hostable Permian datacenter capacity could
be 10 times or more larger than Manhattan.’® In Texas terms, the ultimate land
occupied could be something on the order of the city area of San Antonio or Houston.
Solar + battery generation capacity (a current solution) and nuclear reactors (a future
solution) paired with data centers can theoretically be built anywhere in and near the
Delaware and Midland Basins. In short, a Houston-sized land footprint in a nearly South
Dakota-sized basin suggests land is not likely to be a binding constraint on large scale
data center development.

Gas power plants would be more closely tied to the availability of gas molecules in the
Basin, with potential commensurate needs for gas gathering and transmission
infrastructure. Incremental gas collection infrastructure expansions anchored by gas
generators paired with data centers can also potentially help reduce/eliminate flaring in
the Permian Basin, which in 2025 could amount to 500 million cubic feet/day (enough
to support about 3 GW of gas-fired generation running full time).'®

Conclusion

Just as Manhattan Project uranium enrichment facilities succeeded because they were
built where the electricity was (or where it could be quickly expanded), so too do Al data
centers need to seek areas where silicon can be fed with electrons as quickly as
possible. They also need a capable workforce. While tech would be a newcomer to the
Permian Basin, the rapid human capital scaleup that occurred during the Shale Boom
with tens of thousands of workers migrating to Midland, Odessa, and surrounding
communities suggests that when the economic opportunity signal is sufficiently strong,
workers will respond.

To that point, data center-related salaries could potentially be competitive with the
healthy wages paid throughout the oilfield. As an example of what data center positions
could potentially pay, a 2024 local news article discussing xAl's Memphis data center
showed multiple six-figure positions advertised as hiring (Figure 7).
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Figure 7 — xAl Memphis Salary Ranges Screenshot, July 2024

Memphis jobs and pay:

¢ Foreman, 5135-165 per hour
* Lead Fiber Technician, 5115-135 per hour
* Network Engineer, no pay listed
* Project Manager, $100-125 per hour
¢ Protective Intelligence Lead, $90,000-120,000 annually
* Security Operations Lead, $110,000-140,000 annually
¢ Security Technology Lead, 5110,000-150,000 annually
* Superintendent, $165-240 per hour
* Fiber Foreman, 5110,000-5150,000 annually
Source: WREG News Channel 3. “xAl Now Hiring for Jobs at Memphis Supercomputer

Site.” WREG, July 10,2024. https://wreg.com/news/local/xai-memphis/xai-now-hiring-
for-jobs-at-memphis-supercomputer-site/.

Data centers are also multi-year assets that would likely have significantly more job
stability than the oil & gas industry with its commaodity price volatility. Al compute
demand appears poised to grow for years to come and once companies deploy
multibillion dollar data facilities, they are likely to run them steadily regardless of day to
day, month to month economic shifts given the assets’ massive upfront capital cost.

The Permian Basin has great potential to bolster U.S. global Al competitiveness and the
recent White House emphasis on gas-rich Pennsylvania as an Al hub suggests the
Federal government recognizes the importance of being able to rapidly scale powered
land. A confluence of federal, state, and private sector interests makes fertile ground for
leveraging the Permian Basin’s advantages as part of an Al Manhattan Project.
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