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1. How Al Depends on Energy Sector Development and How
Energy Sector Development Is Influenced by Al

The talk reads the relationship between AI and energy in both directions at once, thenruns a

thought experiment to find out which parts of it are durable.

The argument in three sentences

* Energyisalow-interest commodity until it becomes scarce; then its value surfaces abruptly

and reorders economies, alliances and trust.

e Al acts onenergy as a footprint (a fast-growing, inelastic electricity consumer) and as a tool

(forecasting, grid management, materials research).

* Energy constrains Al: since 2024, for the largest projects in the United States, power has become
as binding a limit as chips; the IEA now describes bottlenecks in energy supply chains and in
advanced chip manufacturing tightening at the same time (IEA, Key Questions on Energy and Al,
2026).

Three anchoring numbers

* Data centres used about 415 TWh in 2024, roughly 1.5 % of global electricity; the IEA projects
more than a doubling to around 945 TWh by 2030 (LEA, Energy and Al, 2025); its 2026 update (IEA
2026) puts 2025 at about 485 TWh and keeps 950 TWh for 2030.
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¢ Published estimates of one AI query differ by an order of magnitude: about 3 Wh (de Vries 2023,
older hardware and assumptions) against about 0.3 Wh (Epoch AI 2025, which revises the older
figure); the spread is mostly a difference in assumptions, which is itself the point. Google's own
median for a Gemini text promptis 0.24 Wh and 0.26 ml of on-site cooling water, not the full

water footprint (Google 2025).

* The US queue of generation and storage projects waiting for a grid connection peaked near 2,600
GW at the end of 2023 and still held 2,060 GW at the end of 2025; projects completed in 2025 had
waited a median of 61 months (LBNL, Queued Up 2026).

Method

¢ Instead of walking through the numbers, the talk lets the current build-out finish, removes
humanity and every written record around 2030, waits a thousand years, and asks what an

expedition could still learn about energy in the Al decade.

* The purpose is to separate what is durably true about Al and energy from what is merely

reported.
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2. Thought experiments

Einstein at sixteen, chasing a beam of light (1895)

Galileo's falling bodies - Maxwell's demon (1867) - Schrodinger's cat (1935)

Physics runs experiments it cannot yet build

Why not history? Weber (1906), Fogel (1964), Ferguson (1997) did

Thought experiments are a respectable method in physics; history has the same tool under the

name counterfactual history, so the talk borrows a method rather than inventing one.

Physics
¢ Einstein at sixteen (Aarau, 1895-96) imagined riding alongside a light beam; recalled in his 1946
Autobiographical Notes; John Norton's reconstruction: Chasing the light.

¢ The falling lift of 1907, "the happiest thought of my life", seeded general relativity; the train-and-
lightning picture of simultaneity is in his 1916 popular book.

¢ Galileo's tied falling bodies, Two New Sciences (1638); Maxwell's sorting "finite being" (letter to
Tait, 11 December 1867), named a demon by Kelvin in 1874; Schrodinger's cat (1935).

¢ The Stanford Encyclopedia entry surveys the epistemology and links thought experiments to

counterfactual reasoning (Williamson 2007).

History: prior art


https://sites.pitt.edu/~jdnorton/papers/Chasing.pdf
https://plato.stanford.edu/entries/thought-experiment/

* Max Weber (1906), "objective possibility and adequate causation": every causal claim about the

pastimplies a counterfactual.

* Robert Fogel, Railroads and American Economic Growth (1964): the US economy without railways;

Nobel prize 1993.

* Geoffrey Hawthorn, Plausible Worlds (1991); Niall Ferguson (ed.), Virtual History (1997):

disciplined counterfactuals.

* Richard Evans, Altered Pasts (2014): the standard critique, most counterfactuals are wishful or

political.

¢ Ferguson's rule of thumb: consider only alternatives that contemporaries themselves regarded

as possible.

How our experiment differs

¢ Itdoes not change the past; it removes the witnesses and asks what the physical record alone still

says.

e Thatis closer to Zalasiewicz's "future geologist" than to Ferguson; the next two slides borrow one

licence from the theatre and one from geology.

REFERENCES

1. Stanford Encyclopedia of Philosophy: Thought Experiments

2. Norton, J. D.: Chasing the light — Einstein's most famous thought experiment

3. Virtual History: Alternatives and Counterfactuals (1997), Niall Ferguson (ed.)

4. Altered Pasts: Counterfactuals in History (2014), Richard J. Evans
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3. Al looks weightless. Its energy is not: concrete, copper,
turbines, water, the objects that outlast the words.

The power of objects

This conference runs under the Academy's AV21 programme The Power of Objects: Materiality between

Past and Future; the talk takes both of its directions, past and future, literally.

The frame

* The programme (2025-2029) is coordinated by the Institute of Contemporary History of the CAS,

one of the two organisers of this conference (Strategy AV21).

e Its own description: "materiality can be seen as an important trace that materials and objects
leave behind"; and "for the humanities and social sciences, the material turn is a major

challenge".

e This talk takes the first sentence as a method: read our decade from the traces its energy leaves
behind.

Where the day has been

¢ The programme reads energy crises largely from archives: coal supply in the Slovenian lands
1918-1941; coal, firewood, tanbark and leather in Trebi¢ during the First World War; the
collapse of Prague's water supply in the cold spells of 1929 and 1939; and, in the talk just before

this one, high-temperature alloys for energy infrastructure (programme).


https://www.usd.cas.cz/en/about-us-intersection/strategy-av21/
https://www.usd.cas.cz/wp-content/uploads/konference_A4_v7.pdf

* Inthe archive, objects are what the documents talk about.

The turn

e Alisdiscussed as software, "in the cloud". Its energy is material: concrete halls, copper,

transformers, gas turbines, cooling water; the following slides count them.

* Prior art: Kate Crawford's Atlas of AI (2021) describes Al as "a technology of extraction: from the
minerals drawn from the earth to the labor pulled from low-wage information workers to the

data taken from every action and expression" (Yale University Press). This talk narrows her

atlas to one layer, energy, and asks what of it survives.

¢ The thought experiment keeps the objects and deletes the documents, the reverse of the

archive: materiality between past and future, read from the future.

Why geology next

* Geology already dates the past from objects alone, without a single witness; its golden spikes are

the procedure the visitors will need.

REFERENCES

1. Energy in Times of Crisis - conference programme (FLU AV CR & USD AV CR, 2026)

2. Strategy AV21: The power of objects — Materiality between past and future (USD AV CR,
2025-2029),

3. Crawford, K.: Atlas of AI. Yale University Press (2021)
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4. How geologists cut time

* Eons, eras, periods, epochs - a hierarchy of boundaries
* Aboundary is one pointin one section of rock or ice: a golden spike
¢ Proposed by the stratigraphers, ratified by the IUGS - about eighty so far

¢ The Holocene begins 11,700 years ago, in a Greenland ice core (2008)

Geological ages are measured; the boundaries between them are agreed. Since the 1970s most
boundaries have been defined by one physical point, and the procedure was built for deciding such

things without any witness.

The procedure

¢ Units of the International Chronostratigraphic Chart (eons, eras, periods, epochs, ages) are
separated by boundaries that, for most of the record, are defined at a physical reference point
(ICS chart).

* Aboundaryis fixed by a Global Boundary Stratotype Section and Point (GSSP), the "golden
spike": one horizon in one named section, usually rock, sometimes ice, marked physically.
* Proposals are voted by the subcommissions and the International Commission on Stratigraphy

and ratified by the IUGS; the concept goes back to Hedberg (1965), formal registration to 1977;
around eighty boundaries have a spike (ICS GSSP table).

* Older Precambrian boundaries are still defined by numerical age, not by a spike.


https://stratigraphy.org/chart
https://stratigraphy.org/gssps/

Even our own epoch has one

e The base of the Holocene is defined in the NGRIP2 ice core, central Greenland, ratified 2008,
dated by annual layer counting to 11,700 years before AD 2000 (+99 years), at a sharp change in

deuterium excess ending the Younger Dryas (Walker et al. 2009).

* Two separate acts: the boundary is defined at a point and dated by measurement; the definition is
a decision, the date has an error bar.

Why an energy conference needs this

¢ The thought experiment asks the visitors to recognise a boundary: the moment one species'
energy system changed character.

* Geologists have an explicit, contested, documented way of deciding that without asking anyone

who was there.

¢ The nextslide: the procedure was born a few kilometres from this room. The one after: how it

can fail.

REFERENCES
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3. Walker et al.: Formal definition and dating of the GSSP for the base of the Holocene (2009),
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5. Three golden spikes within an hour of this room

e Klonk 1972 - Silurian-Devonian, the first ever
e Pozary 1984 - base of the Pridoli, Silurian

e Velka Chuchle 1989 - base of the Pragian

Three of the world's golden spikes, including the very first, sit within an hour of this conference
centre; they show that ordinary places can carry global boundaries decided entirely from physical

evidence.

The three spikes

¢ Klonk near Suchomasty: Silurian-Devonian boundary (base of the Lochkovian), defined by the
first appearance of the graptolite Uncinatograptus (Monograptus) uniformis; approved by the
boundary committee 1971, accepted at the 24th International Geological Congress, Montreal,
1972, the first GSSP ever; physical marker set 1974 (IUGS Geoheritage).

* Pozary quarry, Reporyje, Prague: base of the Pfidoli Series, the last series of the Silurian,

ratified 1984.

e Velké Chuchle quarry, Prague: base of the Pragian stage (Lower Devonian), ratified 1989,
defined by the conodont Eognathodus sulcatus.

* Not Czech: the base of the Emsian is at Zinzilban Gorge, Uzbekistan (1995). All three Czech
spikes are on the ICS table.


https://iugs-geoheritage.org/geoheritage_sites/gssp-for-the-silurian-devonian-boundary-at-klonk-hill-near-suchomasty/
https://stratigraphy.org/gssps/

Why it matters for the argument
¢ Theyare ordinary places: a hillside and two disused quarries. The world agreed where the
Devonian begins by pointing at a Bohemian outcrop.

¢ The decision was made by people who never saw the Devonian, from physical evidence and

correlation alone, which is exactly the situation of our visitors.

e Ifaboundary 419 million years back can be fixed at Klonk, a boundary a thousand years back

can be fixed at a lake bed near Mempbhis.

REFERENCES

1. IUGS Geoheritage: GSSP for the Silurian-Devonian boundary at Klonk
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6. Clear in the strata, rejected in the vote

Anthropocene: coined in 2000 by Crutzen and Stoermer

Proposed start around 1952; candidate spike in Crawford Lake, Canada (2023)

Rejected 12 to 4 in March 2024: an unfolding event, not an epoch

A sharp signal is not enough; the unit has to fit the phenomenon

The most famous recent attempt to add an epoch failed in 2024, and the committee's reason, an
unfolding event is not an epoch, is the lesson for anyone naming the Al-energy decade from inside
it.

Timeline

¢ Paul Crutzen and Eugene Stoermer proposed "Anthropocene" in the IGBP newsletter, May 2000,
after Crutzen blurted it out at a meeting in Cuernavaca; Crutzen, Geology of mankind, Nature
2002.

¢ The Anthropocene Working Group (from 2009) chose its candidate spike in July 2023: the
annually laminated sediments of Crawford Lake, Ontario, start about 1952, marked by

plutonium fallout from bomb tests.

¢ March 2024: the Subcommission on Quaternary Stratigraphy voted the proposal down, 4 for, 12
against, 3 abstentions; ICS and IUGS confirmed the rejection on 20 March 2024 (IUGS/ICS

statement).


https://www.nature.com/articles/415023a
https://inters.org/files/research/anthropocene_extended_iugs-ics_statement.pdf
https://inters.org/files/research/anthropocene_extended_iugs-ics_statement.pdf

¢ JanZalasiewicz, the working group's founding chair, disputed the procedure; treatitas alive

controversy, not a closed case.

The stated reason
* The marker was not the problem: the plutonium spike of the early 1950s is sharp and
correlatable worldwide.

e What failed was the fit between one sharp boundary and a diachronous, still-unfolding process:
human impact began at different times in different places and is better described, the majority
judged, as an ongoing event, like the Great Oxidation Event, than as a formal epoch with one start
date.

Lesson for the talk

e Asharpsignal is necessary but not sufficient; the unit has to fit the phenomenon. The Holocene
has a spike and a shape.

* We are trying to name an energy boundary from inside the decade, while the phenomenon is
still changing shape. That is why the experiment waits for the build-out to finish before the god

intervenes: not so that a marker appears, but so that the thing being marked has a shape.

REFERENCES

1. Crutzen, P. J.: Geology of mankind. Nature 415, 23 (2002)

2. IUGS/ICS: statement on the Anthropocene decision (20 March 2024) - 4 for, 12 against, 3
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3. Nature news: Anthropocene rejected as a new geological epoch (March 2024)
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7. Deus ex machina: let the crane lower a god, and skip the
knots that do not change the story.

Our licence

The god from the machine is our declared licence to skip every detail that does not change the

conclusion; Horace's condition tells us when the licence is legitimate.

Origin
e Euripides, Medea (431 BC): the heroine escapes in the sun god's chariot, lowered onto the stage
by the mechane, the theatre crane; the Latin phrase translates the Greek "god from the machine".

* Aristotle, Poetics ch. 15: "the unravelling of the plot ... must arise out of the plot itself; it must not

be brought about by the deus ex machina, as in the Medea".

* Horace, Ars Poetica 191-192: nec deus intersit, nisi dignus vindice nodus, let no god intervene

unless a knot worthy of such a deliverer appears.

How the talk uses it
¢ The god comes down once: every human and every written record, on paper or on silicon, is
gone; nothing else changes; a thousand years pass.

e Knots it settles so that we need not: whether the removal is instantaneous, what unattended

reactors do, whether the visitors read our alphabet.

¢ Whatremains is the physical world and an expedition with physics, chemistry and patience.


https://monadnock.net/aristotle/poetics-15.html
https://monadnock.net/aristotle/poetics-15.html

The cost, stated
* Counterfactual historians insist on the "minimal rewrite": change one thing, hold everything
else fixed.

* Our rewrite is enormous but uniform: it removes exactly the evidence we normally rely on

(testimony) and keeps exactly the evidence we normally neglect (physical traces).

¢ Thatasymmetry is the point of the exercise, so the god is worthy of the knot.

REFERENCES

1. Aristotle, Poetics, ch. 15 (S. H. Butcher translation)

2. Horace, Ars Poetica, 191-192: nec deus intersit
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Part 2: The experiment

Year 3030. No humans, no texts. Visitors with good instruments.

The crane comes down: the god lets the build-out finish, then removes humanity and every record;

athousand years later an expedition arrives with good instruments and no dictionary.

The set-up

Around 2030, when the campuses now under construction are complete, the god removes every
human being and every written record: books, newspapers, hard drives, tapes, the caches of

every data centre. Nothing else changes; the lights go out as fuel and maintenance stop.

A thousand years pass. An expedition lands with physics, chemistry, geology and patience, and

no language of ours; there is nothing left to learn it from.

Their one question: what happened to energy on this planet in the decade before the lights went

out? They do not know that thinking machines existed; that is our question, not theirs.

Rules of the game

Anything that needs a dictionary is gone: labels, manuals, permits, the internet.

Anything that needs no reader remains: the shape of the land, the chemistry of lake mud and ice,

metals in the ground, bones in graves.

A thousand years is chosen with care: long enough that paper, magnetic and flash media are

unreadable and forest covers most of the built landscape; short enough that concrete, ceramics,



glass, gold and large earthworks survive (timescales in Weisman, The World Without Us, 2007).

¢ Itisalsothe horizon on which real geologists have tried to talk to strangers: the Waste Isolation

Pilot Plant markers were designed for ten thousand years.

What the visitors can and cannot do

¢ They can date: annual lake layers, radiocarbon, and the plutonium horizon of the 1950s bomb
tests, which persists for tens of thousands of years; lead-210, the usual tool for recent mud, is
useless beyond about 150 years.

¢ They cannot read intent: from the hardware they may infer that the halls computed, even what
kind of computation, but not what was computed or why it mattered. That limit returns in the

verdict.

¢ Theywill be tempted, like Macaulay's future archaeologist, to mistake a motel for a tomb; the

next slide is about how not to.



9. Reading a world without a single text

* Macaulay, Motel of the Mysteries (1979): the tomb that was a motel room
e Zalasiewicz: technofossils, our artefacts as future strata (2014)
e Sandia, WIPP markers (1993): we already tried to write to such visitors

* Rock, mud, ice and metal keep records that need no reader

The exercise has a serious literature, including one paper that asks the reverse question, and its

shared method is the one the visitors will use: proxies that need no reader.

Prior art
¢ David Macaulay, Motel of the Mysteries (1979): an archaeologist in 4022 reads a motel room as a
tomb; a warning about interpretation, not evidence.

¢ Alan Weisman, The World Without Us (2007): how quickly cities and infrastructure decay once

maintenance stops.

* Jan Zalasiewicz, The Earth After Us (2008); Zalasiewicz et al., The technofossil record of humans

(2014): our artefacts as future strata, with a diversity and rate of change unprecedented in the

fossil record.
* David Farrier, Footprints (2020): individual traces, roads to plastics, followed into deep time.

* Gavin Schmidtand Adam Frank, The Silurian hypothesis (2018): could an industrial civilisation

be detected in the geological record at all? Their answer for deep time is sobering: carbon


https://journals.sagepub.com/doi/10.1177/2053019613514953
https://doi.org/10.1017/S1473550418000095

isotopes, metals and plastics leave a signal, but not proof of who made it. Our horizonis a

thousand years, not millions, which is why the buildings themselves still count.

We have already tried to write to such visitors

¢ Sandia National Laboratories, 1993: expert panel on markers to deter intrusion into the Waste
Isolation Pilot Plant over ten thousand years (Trauth, Hora & Guzowski, SAND92-1382).

¢ Their principles, read backwards, are our checklist: messages must survive without a shared
language, so rely on redundancy, on materials with no salvage value, and on the landscape
itself.

¢ The Long Now Foundation's ten-thousand-year clock is the optimistic cousin of the same idea

(longnow.org).

The method

* Rock, mud, ice and metal keep records that need no reader.

* The restof the talk is a tour of those proxies, from orbit down to a single trench.

REFERENCES
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Part 3: From orbit

Lidar and the shape of the grid

Any sensible expedition starts from above; two instruments with real scientific pedigrees do the

first survey, and each has a defined job.

The instruments

* Airborne laser scanning (lidar): measures the ground surface through vegetation; it has
rewritten the archaeology of tropical civilisations in fifteen years. It locates and maps; it does not

date or identify.

¢ The map of every wire, pipe and pylon, reconstructed from corroded steel, ceramic insulators

and the straight scars of cleared corridors: how power moved across a continent.

Why macro first

¢ Large things are hard to misread. A single motel is easy to mistake for a tomb.

¢ Arectangle of concrete the size of a small town, with turbine foundations beside it,ina
landscape where other large consumers are fed by wires, narrows the possibilities; the trench

then settles what it was.

The next two slides

* The footprint of the campuses; the campuses that made their own power.



11. Lidar through the forest

e Maya lowlands: 60,000 structures under 2,144 km? of canopy (2018)

e Angkor's city grid, Casarabe's causeways: legible after a thousand years

e Al campuses: Hyperion 910 ha, Abilene 445 ha, cement by the hundred kilotonnes
e Power 1.2-5 GW each, one or two Temelins; all that cement ~ 1-3 weeks of the load

¢ Lidar finds the rectangles; the trench dates them and says what they were

A millennium of forest hides earthworks from the eye but not from a laser; abandoned cities remain
legible after six to thirteen centuries, and a single AT campus covers about a quarter of Angkor's

urban core with a regularity none of them has.

Evidence: what lidar found under forest

e Caracol, Belize: 200 km? scanned, causeways, terraces and dense settlement invisible to

decades of ground survey (Chase et al. 2011).

* Guatemalan lowlands: 2,144 km?, more than 60,000 structures including fortifications and

irrigation, implying a far larger Maya population (Canuto et al., Sciennce 2018).

* Angkor: a planned urban grid of streets, canals and ponds over at least 35 km? (Evans et al., PNAS
2013).

* Casarabe culture, Bolivian Amazon (AD 500-1400): platform mounds and causeways, about
570,000 m® of earth moved at Cotoca (Priimers et al., Nature 2022).



https://www.sciencedirect.com/science/article/abs/pii/S0305440310003286
https://www.science.org/doi/10.1126/science.aau0137
https://www.science.org/doi/10.1126/science.aau0137
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https://www.nature.com/articles/s41586-022-04780-4
https://www.nature.com/articles/s41586-022-04780-4
https://www.nature.com/articles/s41586-022-04780-4

Evidence: the size of AI campuses

e Meta Hyperion, Richland Parish, Louisiana: about 910 hectares (9 km?), up to nine buildings,

about 370,000 m? of floor space, more than 2 GW targeted by 2030 in the first phase (Meta); in

July 2026 Meta announced an expansion to nearly 930,000 m* and 5 GW of IT capacity (Louisiana

Economic Development; Meta). The expedition finds whichever phase was built by 2030.

Stargate Abilene, Texas: eight buildings on 445 hectares, about 370,000 m? in total, by the

operator's description (Oracle); Microsoft Fairwater, Wisconsin: 127 hectares (Microsoft).

Industry estimates: 150,000-300,000 tonnes of cement per 500 MW campus; data-hall slabs with
60-120 kg of rebar per cubic metre, two to three times an ordinary commercial floor (Rock

Products 2026); orders of magnitude, not audited figures.

Evidence: power draw, and what the cement costs in energy

* Announced capacities, not metered draw: Hyperion about 2 GW by 2030 in the first phase and 5

GW of compute after the July 2026 expansion (Meta); Stargate Abilene 1.2 GW (Crusoe);
Fairwater's power is not published for the site itself.

Cement takes about 3.6 GJ of kiln fuel per tonne of clinker at a clinker ratio of 0.71, plus roughly
100 kWh of electricity per tonne of cement (IEA, Cement): about 2.9 GJ per tonne in all, 88 % of it
fuel. The CO, released by calcination is a process emission, not energy.

150,000-300,000 t of cement therefore hold 120-240 GWh (15-30 GWh of it electricity): 1.5-3
weeks of a 500 MW campus at full load. Spread over a two-year build, the cement's electricity is
1-2 MW and its kiln fuel the equivalent of 6-12 MW; the plant that feeds the halls needs the same
0.5 GW with or without the concrete.

Czech scale: Temelin's two units give 2.06 GW net and Dukovany's four 1.92 GW (WNA); Hyperion
at 5 GW would draw 44 TWh a year, about three quarters of the 59 TWh Czechia consumed in
2025 (ERU), before cooling and losses.

What the visitors read, and what they still need

Rectangles of that size and regularity on former farmland, each paired with a substation,

cooling plant and often its own generators, are unlike temples, fields or ordinary factories.

Lidar only finds them. Dating the concrete and identifying the halls is the trench's job (the slides
on the ground); the lidar map shows a continent dotted with the Maya platforms of the 2030s.
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https://datacenters.atmeta.com/richland-parish-data-center/
https://www.opportunitylouisiana.gov/news/meta-commits-more-than-50-billion-for-north-louisiana-project-becoming-one-of-the-largest-data-centers-in-history
https://www.opportunitylouisiana.gov/news/meta-commits-more-than-50-billion-for-north-louisiana-project-becoming-one-of-the-largest-data-centers-in-history
https://datacenters.atmeta.com/2026/07/deepening-our-investment-in-richland-parish-louisiana/
https://www.oracle.com/data-centers/abilene/
https://blogs.microsoft.com/blog/2025/09/18/inside-the-worlds-most-powerful-ai-datacenter/
https://rockproducts.com/2026/08/20/report-on-data-centers-2/
https://rockproducts.com/2026/08/20/report-on-data-centers-2/
https://datacenters.atmeta.com/2026/07/deepening-our-investment-in-richland-parish-louisiana/
https://www.crusoe.ai/resources/newsroom/crusoe-announces-new-900-mw-ai-factory-campus-in-abilene-texas-to-support-microsoft-ai-infrastructure
https://www.iea.org/reports/cement-3
https://world-nuclear.org/information-library/country-profiles/countries-a-f/czech-republic
https://eru.gov.cz/spotreba-energii-v-roce-2025-vzrostla
https://www.sciencedirect.com/science/article/abs/pii/S0305440310003286
https://www.sciencedirect.com/science/article/abs/pii/S0305440310003286
https://blogs.microsoft.com/blog/2025/09/18/inside-the-worlds-most-powerful-ai-datacenter/
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. Canuto et al.: Ancient lowland Maya complexity as revealed by airborne laser scanning.
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Nature 606 (2022)

. Meta: Richland Parish Data Center (Hyperion)

. Rock Products: Report on data centers (cement demand, 2026) - 150-300 kt of cement per

500 MW campus: an industry order-of-magnitude estimate, not an audited figure

. Crusoe: 1.2 GW AJ factory campus in Abilene, Texas

. IEA: Cement (energy intensity of clinker and cement, 2022 data) - 3.6 GJ/t clinker, clinker

ratio 0.71; ~100 kWh/t electricity — ~2.9 GJ/t cement, 88 % fuel

World Nuclear Association: Czech Republic (net capacities of Temelin and Dukovany)

ERU: Spotieba energii v roce 2025 vzrostla (¢ista spotieba elekttiny ~ 59 TWh)



https://www.science.org/doi/10.1126/science.aau0137
https://www.science.org/doi/10.1126/science.aau0137
https://www.pnas.org/doi/10.1073/pnas.1306539110
https://www.nature.com/articles/s41586-022-04780-4
https://www.nature.com/articles/s41586-022-04780-4
https://datacenters.atmeta.com/richland-parish-data-center/
https://rockproducts.com/2026/08/20/report-on-data-centers-2/
https://www.crusoe.ai/resources/newsroom/crusoe-announces-new-900-mw-ai-factory-campus-in-abilene-texas-to-support-microsoft-ai-infrastructure
https://www.iea.org/reports/cement-3
https://world-nuclear.org/information-library/country-profiles/countries-a-f/czech-republic
https://eru.gov.cz/spotreba-energii-v-roce-2025-vzrostla

12. Islands with their own fires

* 2,600 GW waited for a US grid connection in 2023; 2,060 GW in 2025, median wait 61 months
¢ Loads queue too: Texas from 63 to over 400 GW in eighteen months, mostly data centres

* Sothey bring their own power: ~100 GW of on-site gas planned, a fifth of the US fleet

¢ Trueislands are being built: a 2 GW campus in West Virginia on its own gas engines

¢ The alien maps every pylon and finds the largest halls making their own power

The map of wires shows the clearest energy signature of the decade: the queues broke, so the

largest new consumers made their own power, and some cut the wire altogether.

Evidence: the two queues

* Generation queue: about 2,600 GW of generation and storage waited for a US grid connection at
the end of 2023; after reforms about 2,060 GW (1,312 GW generation, 749 GW storage) at the end
of 2025; median time from request to operation 61 months for the 2025 cohort, against 22 months
in 2008; only about 13 % of the capacity that applied in 2000-2020 had reached operation by the
end of 2025 (LBNL, Queued Up 2026).

* Load queue:large consumers wait as well; in Texas the large-load queue grew from 63 GW at the
end of 2024 to over 400 GW by mid-2026, nine tenths of it data centres (Data Center Frontier).

This second queue, not the first, is the direct reason to bring your own power.

Evidence: bring your own power


https://emp.lbl.gov/sites/default/files/2026-06/Queued%20Up%202026%20Edition.pdf
https://emp.lbl.gov/sites/default/files/2026-06/Queued%20Up%202026%20Edition.pdf
https://emp.lbl.gov/sites/default/files/2026-06/Queued%20Up%202026%20Edition.pdf
https://www.datacenterfrontier.com/energy/article/55401760/ercot-puts-texas-ai-megawatts-to-the-test

¢ BloombergNEF counts about 100 GW of on-site gas generation planned for US data centres,

equivalent to 18 % of the existing US gas fleet (Utility Dive).

* Cleanview's Bypassing the Grid (February 2026) found 46 behind-the-meter data centres totalling
56 GW, about 30 % of all planned US capacity; of the generation equipment it could identify (23
GW), three quarters was gas (Cleanview, Feb 2026); by September 2026 its tracker lists 59

projects and about 90 GW (Cleanview tracker).

* Mostsuchsites keep a grid line: Stargate Abilene is tied to ERCOT, the Texas grid operator; the
operator describes its on-site gas turbines as backup (Oracle), while permit filings reported in
the press put them at about 360 MW with year-round operating hours allowed; how much they

actually runis not public.

* Some are designed as true islands, and they are plans, not yet plants: the Monarch campus in
Mason County, West Virginia, has applied for an air permit for 864 reciprocating gas engines,
2.16 GW, described as an off-grid facility (Herald-Dispatch via WV Press, May 2026), with power
delivery slated to beginin 2026 and 2 GW online in 2027 (Caterpillar/AIP release); in Ohio 412

MW of Wartsila engines are to run as primary power so the site can operate off-grid,

commercial operation early 2028 (Wartsild). The experiment assumes they were finished by
2030.

¢ Regulators pushed back on the nuclear variant: the Federal Energy Regulatory Commission
(FERC) rejected Amazon's behind-the-meter deal at Susquehanna in November 2024, and the
1,920 MW contract was restructured in 2025 as grid-connected supply (Utility Dive); Ireland's
regulator now requires large new data centres to bring dispatchable generation or storage, on

site or nearby, in addition to a grid connection (CRU decision, Dec 2025).

What the visitors read
* Beside the largest halls they find the foundations of the halls' own power plants; for some
campuses no corroded pylon line leads in at all.

* Power was made where it was used. That reversal of a century of grid architecture is the

clearest thing the AI decade did to energy, readable without a word of text.

Caveat

¢ "Planned" is not "built": the 100 GW and 56 GW are announcements; the visitors will see only
what was finished by 2030.
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10.

11.

. Utility Dive: Behind-the-meter data center gas plants will raise US energy bills

(BloombergNEF: 100 GW = 18 % of US gas fleet)

. Cleanview (Michael Thomas): Bypassing the Grid - how data centers are building their own

power (Feb 2026) - 46 data centres, 56 GW, about 30 % of planned US capacity; 75 % of

identified generation equipment (23 GW) gas; tracker Sept 2026: 59 projects, ~90 GW

. Oracle: Abilene data centers (campus description) - grid-tied to ERCOT; on-site gas turbines

described as backup

. Herald-Dispatch / WV Press: Point Pleasant data center — 3 buildings, nearly 1,000 natural

gas and diesel engines (WV DEP permit application, May 2026) - 864 engines, 2.16 GW, off-
grid facility (permit application, not yet operating)

. AIP / Caterpillar / Boyd CAT: alliance to deploy 2 GW of dedicated power (press release, 31

March 2026) - power delivery from 2026, 2 GW online in 2027 (planned)

. Wartsila: 34SG engine makes its data center debut with new 412 MW U.S. project (Ohio,

April 2026) - primary power, site can operate off-grid; commercial operation planned early
2028

. Utility Dive: Talen, Amazon launch $18B nuclear PPA - a grid-connected model (2025) -

after the FERC rejection of November 2024 the deal moved to a grid-connected model

CRU (Ireland): Large Energy User connection policy, decision paper CRU2025236 (Dec 2025)

- dispatchable on-site or proximate generation and/or storage required for large

connections

Energetika a AI (Energy and Al, in preparation, in Czech), ch. 7.2 and 7.4 (interconnection

queue, behind-the-meter), Miloslav Ni¢


https://www.utilitydive.com/news/data-centers-raise-energy-bills-not-for-reason-you-think/822205/
https://www.utilitydive.com/news/data-centers-raise-energy-bills-not-for-reason-you-think/822205/
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https://newsletter.cleanview.co/p/bypassing-the-grid-how-data-centers
https://www.oracle.com/data-centers/abilene/
https://wvpress.org/breaking-news/point-pleasant-data-center-3-buildings-nearly-1000-natural-gas-diesel-engines/
https://wvpress.org/breaking-news/point-pleasant-data-center-3-buildings-nearly-1000-natural-gas-diesel-engines/
https://www.d2pmagazine.com/2026/03/31/aip-corp-forms-strategic-alliance-with-caterpillar-and-boyd-cat-to-deploy-2-gigawatts-of-dedicated-power-for-hyperscale-ai-infrastructure/
https://www.d2pmagazine.com/2026/03/31/aip-corp-forms-strategic-alliance-with-caterpillar-and-boyd-cat-to-deploy-2-gigawatts-of-dedicated-power-for-hyperscale-ai-infrastructure/
https://www.wartsila.com/media/news/16-04-2026-wartsila-s-34sg-engine-makes-its-data-center-debut-with-new-412-mw-u-s-project-3740972
https://www.wartsila.com/media/news/16-04-2026-wartsila-s-34sg-engine-makes-its-data-center-debut-with-new-412-mw-u-s-project-3740972
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https://cruie-live-96ca64acab2247eca8a850a7e54b-5b34f62.divio-media.com/documents/CRU2025236_Large_Energy_User_connection_policy_decision_paper.pdf

Part 4: On the ground

What a lake, a well, a street and a trench say

Orbit gives the shape; the story needs boots on the ground. The visitors land, drill one core and dig

three small holes, and archaeology learns its most human lessons from small holes.

The core and the three holes

Alake core: what burned, and when, year by year; the same kind of archive the Anthropocene

Working Group used.

A well: what happened to the water.

e A street: who became rich.

A trench through one of the halls: what a thinking machine leaves behind when it stops.

Why it works

e FEachhasareal method behind it, developed for Roman towns and Neolithic villages.

* Eachyields a different kind of evidence about the same decade.



14. The lakes remember the turbines

8-

e Memphis: 35 unpermitted turbines, 15 permitted (2025); 41 next door, 1.2 GW (2026)
¢ Colossus 1~ 0.4 GW; Colossus 2 ~ 1.3 GW today, 2 GW planned: the largest of 2026

* Not for long: by 2028 Fairwater WI = 3 GW, Rainier IN and Jupiter NM 2.2 GW pass it

* Coal and oil left fly-ash spheres in lake beds worldwide, rising from 1950 (Rose 2015)

* Gasleaves only soot, PAHs and a nitrogen spike; a core dates it, the fuel is inferred

Lake mud records combustion without a reader; the Memphis turbines are the test case, and the
honest point is that gas leaves a fainter fingerprint than coal, and that reading the fuel from itis an

inference.

Evidence: the sediment archive

* Spheroidal carbonaceous particles, fly-ash spheres from high-temperature coal and fuel-oil
burning, are solely anthropogenic and rise sharply from about 1950 in lake records worldwide
(Rose, Environ. Sci. Technol. 2015).

¢ Theyare chemicallyinertand survive in mud, peat and ice; they were a candidate

Anthropocene marker precisely because they need no reader.

Evidence: Memphis

* xAI's Colossus wentlive in summer 2024 in a former appliance factory in South Memphis with
100,000 GPUs.


https://pubs.acs.org/doi/10.1021/acs.est.5b00543
https://pubs.acs.org/doi/10.1021/acs.est.5b00543
https://pubs.acs.org/doi/10.1021/acs.est.5b00543

Aerial imagery of 9 April 2025 showed 35 gas turbines running without air permits, 422 MW

combined (SELC press release).
July 2025: Shelby County permitted 15 permanent turbines, about 247 MW (CNBC).

March 2026: Mississippi permitted 41 permanent turbines for the second campus in Southaven,
over a gigawatt; reporters counted dozens more declared "mobile"; NAACP, Earthjustice and
SELC sued under the Clean Air Actin April 2026 (NAACP).

Community groups estimate 1,200-2,000 t of NOx a year; an air-toxics study of south-west

Memphis, where Boxtown lies, had already put the modelled cumulative cancer risk at four

times the national average (Jia & Foran 2013).

Evidence: how much power, and who is bigger

Colossus 1: Epoch AI estimates about 340 MW of IT load and 425 MW of total capacity for its
200,000+ GPUs (Epoch AI). TVA approved 150 MW of grid supply in November 2024 and another
150 MW on 11 February 2026 (TVA board minutes); the rest comes from the permitted turbines
(the operator now lists 12 permanent units, about 200 MW) and more than 200 Megapack
batteries (xAI).

Colossus 2 (Tulane Road, Memphis; power plant across the state line in Southaven): Musk called
it the first gigawatt training cluster in January 2026, with an upgrade to 1.5 GW in April (X);
Epoch AI estimates 946 MW of IT load and 1.28 GW of total capacity in mid-2026,1.53 and 2.07
GW in 2027 (Epoch AI). The 41 permitted turbines add up to about 1.2 GW (DCD) and the plant

was still under construction in summer 2026.

All of these are capacities, not metered draw; GPU counts and the 2 GW figure are the operator's

Oown.

Largest? Epoch ranks Colossus 2 as the largest Al data centre it tracks in 2026 and projects that
by 2028 Microsoft Fairwater (Mount Pleasant, Wisconsin; about 3.3 GW total by late 2027), the
Amazon-Anthropic campus at New Carlisle, Indiana (2.2 GW), Stargate Jupiter (Dofla Ana
County, New Mexico; 2.2 GW) and the first phase of Meta Hyperion overtake it (Epoch Al
comparison; Epoch Al on Fairwater; Data Center Frontier on Jupiter; CNBC on Rainier).

Outside the United States the figures are thinner: Envision opened a campus in Ulangab, Inner
Mongolia, in August 2026 at a claimed 2 GW (Global Times, state media) and ByteDance

reportedly plans 5-6 GW there by early 2028 (SCMP, one anonymous source); Fermi America's 11

GW Matador campus in Amarillo has an air permit and turbines on site but no buildings.

What the mud will show

Natural gas is essentially ash-free, so the classic fly-ash spheres of the coal age will be largely

missing.

Instead: black carbon and polycyclic aromatic hydrocarbons from incomplete combustion, and

a spike in nitrogen deposition from NOx; the vanadium-nickel signature of oil burning absent.


https://www.selc.org/press-release/new-images-reveal-elon-musks-xai-datacenter-has-nearly-doubled-its-number-of-polluting-unpermitted-gas-turbines/
https://www.cnbc.com/2025/07/03/musks-xai-gets-permit-for-turbines-to-power-supercomputer-in-memphis.html
https://naacp.org/articles/naacp-sues-xai-illegal-pollution-data-center-power-plant
https://doi.org/10.1016/j.atmosenv.2013.09.006
https://epoch.ai/data/ai-data-centers/directory/colossus-1
https://tva-azr-eastus-cdn-ep-tvawcm-prd.azureedge.net/cdn-tvawcma/docs/default-source/about-tva/board-of-directors/february-11--2026/february-11-2026-board-meeting-minutes.pdf
https://x.ai/memphis/fact-v-fiction
https://x.com/elonmusk/status/2012500968571637891
https://epoch.ai/data/ai-data-centers/directory/colossus-2
https://www.datacenterdynamics.com/en/news/musks-xai-gets-go-ahead-for-41-natural-gas-turbines-in-mississippi-to-power-colossus-data-centers/
https://epoch.ai/graphs/largest-ai-data-centers-by-power-capacity
https://epoch.ai/graphs/largest-ai-data-centers-by-power-capacity
https://epoch.ai/data-insights/fairwater-power-usage
https://www.datacenterfrontier.com/machine-learning/article/55319132/scaling-stargate-openais-five-new-us-data-centers-push-toward-10-gw-ai-infrastructure
https://www.cnbc.com/2025/10/29/amazon-opens-11-billion-ai-data-center-project-rainier-in-indiana.html
https://www.globaltimes.cn/page/202608/1367666.shtml
https://www.scmp.com/tech/big-tech/article/3366220/bytedance-expand-massive-ai-data-centre-cluster-inner-mongolia-source-says

e Dating: annual layers where the lake has them, radiocarbon, and the plutonium horizon of the

1950s as an anchor; lead-210 does not reach a thousand years (Aquino-Lopez et al. 2018).

Caveats

¢ Turbine counts in press reports range from 27 to 59 by month; the permit figures are the stable

ones.

¢ The gas-specific signature is an inference from combustion chemistry, not a published core
from Memphis; the visitors would know intense combustion without the coal fingerprint, and

would infer the fuel.
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2025)
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permanent units
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7. Epoch AI: Al data centers directory — Colossus 1 - estimate: ~340 MW IT, ~425 MW total

capacity

8. Epoch AI: Al data centers directory — Colossus 2 - estimate: 946 MW IT / 1.28 GW total (mid-
2026); 1.53 / 2.07 GW projected for 2027

9. Epoch AI: Largest AI data centers by power capacity (comparison, projections to 2028)

10. Epoch AI: Fairwater power usage (Microsoft, Mount Pleasant WI) - projected 3.3 GW total by
late 2027

11. TVA Board of Directors: meeting minutes, 11 February 2026 (additional 150 MW for xATI)

12. xAI: Memphis - fact v. fiction (power sources of Colossus 1) - operator page: 12 permanent

turbines, 200+ Megapacks
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https://x.ai/memphis/fact-v-fiction

13.

14.

15.

16.

17.

18.

Elon Musk on X: Colossus 2 operational, first gigawatt training cluster; 1.5 GW in April (Jan
2026)

DCD: xAI gets go-ahead for 41 natural gas turbines in Mississippi (March 2026) - 41

permanent turbines, about 1.2 GW

Data Center Frontier: Scaling Stargate - five new US data centers (Dofla Ana 2.2 GW)

CNBC: Amazon opens $11 billion AI data center Project Rainier in Indiana (29 Oct 2025) -

2.2 GW campus, sole customer Anthropic

SCMP: ByteDance to expand Al data centre cluster in Inner Mongolia to 5-6 GW by early

2028 (source says) - single anonymous source

Global Times: Envision Galaxy campus in Ulanqgab opens at 2 GW (Aug 2026) - state media;

claim of the largest single AI computing facility


https://x.com/elonmusk/status/2012500968571637891
https://x.com/elonmusk/status/2012500968571637891
https://www.datacenterdynamics.com/en/news/musks-xai-gets-go-ahead-for-41-natural-gas-turbines-in-mississippi-to-power-colossus-data-centers/
https://www.datacenterfrontier.com/machine-learning/article/55319132/scaling-stargate-openais-five-new-us-data-centers-push-toward-10-gw-ai-infrastructure
https://www.cnbc.com/2025/10/29/amazon-opens-11-billion-ai-data-center-project-rainier-in-indiana.html
https://www.scmp.com/tech/big-tech/article/3366220/bytedance-expand-massive-ai-data-centre-cluster-inner-mongolia-source-says
https://www.scmp.com/tech/big-tech/article/3366220/bytedance-expand-massive-ai-data-centre-cluster-inner-mongolia-source-says
https://www.globaltimes.cn/page/202608/1367666.shtml

15. Old fires kept burning

15 US coal plants kept from retiring since 2025: over 68 million tons of CO, in 2024
Three Mile Island Unit 1 being restarted for one customer: 835 MW for twenty years
Turbine prices forecast up 195 % by 2027; heavy turbines five to seven years away

In the strata: the coal fly-ash layer thins later here than elsewhere

The lake core's second story, and the second lesson of the map of wires: old plants had their

retirements postponed, one old reactor is being woken, and the fast answer, gas, became a

bottleneck itself.

Evidence: coal kept running

Since early 2025 US utilities postponed the retirement of at least fifteen coal plants, partly under
federal emergency orders, partly citing data-centre demand; nearly three quarters had been
due to close within two years; their two dozen generators emitted more than 68 million tons of
CO,1in 2024 (DeSmog, Dec 2025).

The Department of Energy issued more than forty section 202(c) emergency orders between
May 2025 and mid-2026 (POWER); on 11 September 2026 the D.C. Circuit vacated the order
keeping the 1,420 MW J. H. Campbell plant open (opinion).

Across all fuels, operators planned to retire 12.3 GW in 2025 and retired 4.6 GW, the least since
2008 (EIA, Feb 2026).



https://www.desmog.com/2025/12/12/15-coal-plant-retirements-delayed-ai-data-centers-trump-doe-orders/
https://www.powermag.com/doe-has-issued-more-than-40-section-202c-emergency-orders-since-may-2025-heres-an-updated-log/
https://media.cadc.uscourts.gov/opinions/docs/2026/09/25-1159-2192454.pdf
https://www.eia.gov/todayinenergy/detail.php?id=67206

Evidence: the reactor being woken

¢ Three Mile Island Unit 1, shutin 2019 as unprofitable, is being restarted by Constellation as the
Crane Clean Energy Center under a twenty-year contract for its entire 835 MW with Microsoft;
announced 20 September 2024, DOE loan of one billion dollars in November 2025

(Constellation).

* Status in September 2026: the NRC found no significant environmental impact in June 2026 and
expects its final decision in 2027; Constellation targets first electricity late in 2027 (NRC 26-061).

The plant is grid-connected; Microsoft buys the output, it does not receive it by a private wire.

¢ The four largest hyperscalers' announced nuclear agreements "could provide up to 13 gigawatts
(GW) in total", split roughly between power purchase agreements and direct partnerships,
mostly for reactors that do not yet exist (Carnegie Endowment, Beyond the Hype: Assessing

Hyperscaler Nuclear Commitments Against U.S. Energy Realities, June 2026).

Evidence: gas as its own bottleneck

* Wood Mackenzie expects turbine prices to reach 600 dollars per kilowatt by the end 0of 2027, a
195 % increase since 2019, a forecast rather than a realised rise; orders of about 110 GWin 2025
against manufacturing capacity of 60-70 GW a year; five to seven years for heavy turbines (Wood

Mackenzie); GE Vernova effectively sold out to 2030.

* Where turbines are unavailable, reciprocating engines fill in. Meta's Louisiana campus is
instead paired with ten new combined-cycle gas plants of about 7.4 GW: three approved in 2024-
25 and seven more, "totaling more than 5,200 megawatts", agreed in March 2026 (Entergy
Louisiana, 27 March 2026).

What the strata show, and what they do not

¢ Ifthe postponed retirements hold into the 2030s, which is an assumption of the scenario, a coal
fly-ash layer that thins later in North America than in Europe is an observation the visitors could
make; the height of that peak varies with distance from the sources (Rose 2015), so it needs

comparable lakes on both continents.

e Why it thinned later, the planned retirement dates and the orders that postponed them, is

exactly the kind of record the god removed; the visitors see the burning, not the decision.

REFERENCES
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https://www.prnewswire.com/news-releases/entergy-louisiana-announces-a-new-agreement-with-meta-that-will-deliver-an-additional-2b-in-customer-savings-302727258.html
https://www.prnewswire.com/news-releases/entergy-louisiana-announces-a-new-agreement-with-meta-that-will-deliver-an-additional-2b-in-customer-savings-302727258.html
https://www.nature.com/articles/srep10264
https://www.desmog.com/2025/12/12/15-coal-plant-retirements-delayed-ai-data-centers-trump-doe-orders/
https://www.powermag.com/doe-has-issued-more-than-40-section-202c-emergency-orders-since-may-2025-heres-an-updated-log/
https://media.cadc.uscourts.gov/opinions/docs/2026/09/25-1159-2192454.pdf

. EIA Today in Energy: retirement delays of U.S. generating capacity (23 Feb 2026) - planned
12.3 GW, retired 4.6 GW in 2025, least since 2008 (all fuels)

. Constellation: Constellation to Launch Crane Clean Energy Center (20 Sept 2024) - 835 MW

for 20 years; restart of Three Mile Island Unit 1

. NRC news release 26-061: no significant environmental impact from the proposed Crane

restart (9 June 2026) - final decision expected in 2027

. Wood Mackenzie: Gas turbine prices soar 195 % as market faces supply-demand crisis
(April 2026) - forecast: US$600/kW by end-2027, a 195 % increase since 2019



https://www.eia.gov/todayinenergy/detail.php?id=67206
https://www.constellationenergy.com/news/2024/Constellation-to-Launch-Crane-Clean-Energy-Center-Restoring-Jobs-and-Carbon-Free-Power-to-The-Grid.html
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16. Wells and rivers

¢ Memphis drinks from a deep aquifer; Colossus drew 0.8 million gallons a day from it (2026)
¢ The Dalles, Oregon: one company, nearly 40 % of the town's water (2025)

* Santiago: a court struck a permit to draw 7.6 million litres a day

* Aragdn, Spain: a campaign called ,,your cloud dries my river”

* A compacted aquifer stays compacted; a river's bad years read as climate, not one building

Water is the local conflict of the AI build-out; where drawdown compacts a deep aquifer the loss is

permanent, while a river's bad decade reads as climate rather than as one building.

Evidence: totals
e USdata centres: about 17.4 billion gallons of direct on-site water in 2023, plus about 211 billion
gallons consumed indirectly at the power plants supplying them (LBNL 2024).

* Google alone: about 8.1 billion gallons consumed in 2024, up 28 % in a year (Google 2025

Environmental Report).

Evidence: local cases

¢ The Dalles, Oregon (16,000 people): Google's use rose fivefold since 2012 to roughly 550 million
gallons in 2025, close to 40 % of the city's supply; figures released only after a two-year public-

records lawsuit (Latitude Media).


https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report_1.pdf
https://sustainability.google/reports/google-2025-environmental-report/
https://sustainability.google/reports/google-2025-environmental-report/
https://www.latitudemedia.com/news/data-center-water-use-black-box-google-trying-to-change/

¢ Memphis: drinking water comes from the deep, slowly recharged Memphis Sand aquifer;in
spring 2026 Colossus was pumping 812,502 gallons a day from it, with more expected in
summer, while the wastewater-recycling plant meant to replace the draw was paused and its

estimate rose from 80 to about 200 million dollars (Memphis Flyer, 22 May 2026).

¢ Santiago de Chile: Google's approved design would have drawn 7.6 million litres of groundwater
adayin a fifteen-year megadrought; in 2022 the company itself proposed replacing the cooling
towers with air cooling, in February 2024 the environmental court partly annulled the original
approval and ordered a new assessment of water and climate impacts, and the project Google
resubmitted in 2026 has air cooling and 44 backup generator sets of 120 MW (OhMyGeek, Sept
2026) (Tribunal Ambiental, ruling; DF).

e Aragén, Spain: three Amazon sites licensed for about 756,000 m® a year in a region that asked the

EU for drought aid; the campaign is called your cloud dries my river (SourceMaterial). Montevideo

marched in the 2023 drought under no es sequia, es saqueo.

What survives a thousand years

* Rivers:adecade oflow flow is written in narrow tree rings and thin lake layers, and those
records persist, but as climate; they cannot separate one town's withdrawal from a regional

drought, and wood rarely survives a millennium.

¢ Aquifers: where sustained drawdown compacts clay layers, the lost storage is permanent and

can show as subsidence (USGS); whether the Memphis Sand behaves that way is not established.

The deepened wells themselves survive.

e Ifthe pumping ran on to 2030, as the scenario assumes, the visitors would find deepened wells
around Memphis and Phoenix; that they exist is a scenario assumption, and whether the visitors

could name the cause is open.
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5. Segundo Tribunal Ambiental: Sentencia R-270-2020, Cerrillos data center - partial

annulment of the approval, February 2024
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https://sustainability.google/reports/google-2025-environmental-report/
https://www.latitudemedia.com/news/data-center-water-use-black-box-google-trying-to-change/
https://www.latitudemedia.com/news/data-center-water-use-black-box-google-trying-to-change/
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. Diario Financiero: Tribunal Ambiental anula aprobacién del proyecto de Google en
Cerrillos - court ruling of February 2024; the air-cooling redesign was proposed by Google

in 2022

. SourceMaterial: Amazon, Microsoft, Google - data centres and water (Aragon)

. USGS Fact Sheet 165-00: Land subsidence in the United States - compaction of fine-grained

layers is permanent

. Energetika a AI (Energy and Al, in preparation, in Czech), ch. 3.4 and 9.5 (water footprint,

water conflicts), Miloslav Ni¢


https://www.df.cl/empresas/construccion/tribunal-ambiental-anula-aprobacion-del-proyecto-de-google-cerrillos
https://www.df.cl/empresas/construccion/tribunal-ambiental-anula-aprobacion-del-proyecto-de-google-cerrillos
https://www.source-material.org/amazon-microsoft-google-trump-data-centres-water-use/
https://water.usgs.gov/ogw/pubs/fs00165/

17. The rich electricians

* Electrical work is 45-70 % of a data centre's construction cost
e IBEW Local 26, Northern Virginia: membership doubled since 2018 to 14,700
e Median US electrician $63,000; Texas data-centre electricians reported at $260,000

* Houses and bones show who got richer; which trade it was, the visitors cannot tell

Archaeologists measure wealth from houses and bones; the AI build-out made a handful of trades

rich; and the honest limit is that a grave shows who got richer, not what they did for a living.

Evidence: the archaeological method

* House-floor areas as a wealth proxy across ten thousand years: Gini about 0.17 for hunter-
gatherers, 0.35 for early farmers, near 0.48 in Old World societies by AD 1 (Kohler et al., Nature
2017).

¢ A health index from thousands of skeletons across the Americas: stature, enamel defects, iron-

deficiency lesions, healed fractures (Steckel, Rose, Larsen & Walker 2002).

* Houses and bones are exactly the evidence that survives our god.

Evidence: the trades

¢ Electrical work is put at 45-70 % of a data centre's construction cost in industry and union

statements: "It's estimated that 45% to 70% of the construction costs of the typical data center go

to the electrical subcontractor" (IBEW, The Data Center Surge); it is a union estimate, not a study.


https://www.nature.com/articles/nature24646
https://www.nature.com/articles/nature24646
https://www.nature.com/articles/nature24646
https://onlinelibrary.wiley.com/doi/10.1002/evan.10030
https://ibew.org/electrical_worker/the-data-center-surge-a-new-generation-of-ibew-jobs/
https://ibew.org/electrical_worker/the-data-center-surge-a-new-generation-of-ibew-jobs/

Local 26 of the International Brotherhood of Electrical Workers (IBEW; Washington and
Northern Virginia, "Data Center Alley") has roughly doubled its membership since 2018 to about
14,700, its members logging 28 million hours a year against 14 million a decade earlier (Ellis &

Ramkumar, Wall Street Journal, 28 August 2026, paywalled; figures as quoted in a public

summary); a September 2025 report gave 12,500, so the count moves with the date.

National median electrician $63,190 (May 2025), 9 % growth projected over the decade, three

times the average occupation (US Bureau of Labor Statistics).

The report of data-centre electricians under thirty in Plano, Texas, "each earning about $260,000

a year with no student debt" is Mike Rowe's anecdote relayed by Fox Business, not a survey; the
slide marks it as "reported" (Yahoo Finance / Fox Business, April 2026).

The industry projects a shortfall of hundreds of thousands of construction workers in 2026.

What the visitors read

A cluster of large new houses on old streets near the halls; a cohort with better teeth and healed
rather than untreated fractures; ifisotopes can be read, a richer diet, all dated to the years of the

rectangles.

The limit, stated on the slide

Houses and bones show that someone got richer near the halls. They do not say who wired them:
the visitors cannot tell an electrician's grave from a landowner's. The method measures
inequality, not occupation.

That is why this slide is an example of the method's edge rather than another proof: wealth from

wiring leaves bones, but unsigned.

REFERENCES

1.

Kohler et al.: Greater post-Neolithic wealth disparities in Eurasia than in North America

and Mesoamerica. Nature 551 (2017)

. Steckel, Rose, Larsen, Walker: Skeletal health in the Western Hemisphere from 4000 B.C. to

the present. Evolutionary Anthropology 11 (2002)

. U.S. BLS: Occupational Outlook Handbook - Electricians (median $63,190, May 2025)

. Ellis & Ramkumar: Blue-Collar Jobs Are the New Flashpoint in Data-Center Fight. Wall

Street Journal, 28 Aug 2026 (summary with the Local 26 figures) - Local 26 roughly doubled

since 2018 to about 14,700; WSJ original behind paywall; a Sept 2025 report gave 12,500

. Yahoo Finance / Fox Business: Mike Rowe on data-center electricians in Plano earning

about $260,000 (2 April 2026) - anecdote relayed by television, not a survey; marked as

reported


https://www.wsj.com/economy/jobs/blue-collar-jobs-are-the-new-flashpoint-in-data-center-fight-aaca5b7e
https://www.wsj.com/economy/jobs/blue-collar-jobs-are-the-new-flashpoint-in-data-center-fight-aaca5b7e
https://businessmodelanalyst.com/data-center-unions-construction-jobs-political-leverage/
https://businessmodelanalyst.com/data-center-unions-construction-jobs-political-leverage/
https://www.bls.gov/ooh/construction-and-extraction/electricians.htm
https://finance.yahoo.com/sectors/technology/articles/mike-rowe-says-data-center-154525615.html
https://www.nature.com/articles/nature24646
https://www.nature.com/articles/nature24646
https://onlinelibrary.wiley.com/doi/10.1002/evan.10030
https://onlinelibrary.wiley.com/doi/10.1002/evan.10030
https://www.bls.gov/ooh/construction-and-extraction/electricians.htm
https://businessmodelanalyst.com/data-center-unions-construction-jobs-political-leverage/
https://businessmodelanalyst.com/data-center-unions-construction-jobs-political-leverage/
https://finance.yahoo.com/sectors/technology/articles/mike-rowe-says-data-center-154525615.html
https://finance.yahoo.com/sectors/technology/articles/mike-rowe-says-data-center-154525615.html

18. Richer than the electricians

* Meta hired one Apple researcher with a package of over $200 million (2025)

* OpenAl staff sold $6.6 billion of shares in one round; 75 reached the $30 million cap
e Nvidia's Jensen Huang: about $3 billion in 2022, about $200 billion in 2026

e Virginia:a 9-hectare family farm assessed at $2 million, listed at $50 million

e For the trench: estates, walls and concrete shelters, built to last

The electricians are the modest winners; the AI decade minted fortunes on a scale no trade can

match, and some of that wealth is already being poured into concrete.

Evidence: salaries and shares

* Meta hired Ruoming Pang, head of Apple's foundation-model team, with a package "over $200
million", most of it tied to retention and performance (Bloomberg, 9 July 2025). Sam Altman's

claim of "$100 million signing bonuses" was disputed by Meta and is left out.

* Meta paid about $14.3 billion for 49 % of Scale Al, a data-labelling company, and hired its
founder Alexandr Wang (CNBC, 12 June 2025).

* InOctober 2025 more than 600 current and former OpenAl employees sold about $6.6 billion of
shares at a $500 billion valuation; about 75 reached the $30 million cap per person (Bloomberg,
2 October 2025).

¢ Jensen Huang, co-founder of Nvidia: about $3 billion in 2022, about $200 billion by September
2026 (NBC News; Forbes, 4 September 2026); an internal survey reported in the press puts 76-78



https://www.bloomberg.com/news/articles/2025-07-09/meta-poached-apple-s-pang-with-pay-package-over-200-million
https://www.cnbc.com/2025/06/12/scale-ai-founder-wang-announces-exit-for-meta-part-of-14-billion-deal.html
https://www.bloomberg.com/news/articles/2025-10-02/openai-completes-share-sale-at-record-500-billion-valuation
https://www.bloomberg.com/news/articles/2025-10-02/openai-completes-share-sale-at-record-500-billion-valuation
https://www.nbcnews.com/business/business-news/nvidia-ceo-jensen-huangs-net-swells-3-billion-90-billion-five-years-rcna153995
https://www.forbes.com/sites/antoniopequenoiv/2026/09/04/jensen-huangs-net-worth-nears-200-billion-after-nvidia-says-it-will-acquire-hugging-face/

% of Nvidia employees above a million dollars (a survey, not a disclosure).

Evidence: land

¢ Loudoun County, Virginia: farmland sells for a fraction of what data-centre parcels fetch, $2-6
million per acre (about $5-15 million per hectare); one 39 ha parcel went for $615 million
(Loudoun Now; CNBC, 6 September 2026).

* Woodbridge, Virginia: a 22-acre (8.9 ha) family farm assessed at about $2 million was listed at

$50 million, "aimed at data center developers" (Fox 5 DC, 6 August 2026).

What the visitors read

e Wealth that ends up in concrete survives. The best-known tech-elite example predates the Al
boom and comes from a social-media fortune: Mark Zuckerberg's Koolau Ranch on Kauai, about
566 ha, with an underground shelter of about 465 m?, reported by Wired in December 2023 and
widely repeated. It stands here for the type, not for Al money.

* Estates, walls, private shelters and sudden large houses near the halls: the house-size spread

that Kohler's method measures (previous slide) widens sharply at the top.

The limit

¢ Aswith the electricians, the ground shows that someone became very rich, not how. A farmer

who sold 9 ha and a researcher with a $200 million package leave the same kind of house.
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19. And those left aside

* Kenya 2022: labelling violent texts for ChatGPT at $1.32-2 an hour

e Ages 22-25in Al-exposed jobs: employment 19 % below trend (2026)

e UK 2024: 36 % of translators, 26 % of illustrators already lost work to AI

* Boxtown, Memphis: turbines next door; US power bills up 6-29 % by 2030

¢ Inthe ground: small houses beside large ones, soot on the poor side

Every boom has its bill, and in the AI decade it lands on people far from the halls and right next to

them; the trench will show some of it soon, the bones only much later.

Evidence: the hidden workforce

* In2021-2022 workers in Nairobi, employed by the outsourcing firm Sama, labelled graphic
texts for ChatGPT's safety filter for a take-home pay of about $1.32-2 an hour (TIME, 18 January
2023); in May 2023 content moderators in Nairobi founded the African Content Moderators
Union (TIME, 1 May 2023).

Evidence: the young and the creative trades

¢ Employment of 22-25-year-olds in the most AI-exposed occupations stands about 19 % below
where it would be had it kept pace with less-exposed occupations; the gap comes from fewer
hires, not layoffs (Brynjolfsson, Chandar & Chen, Stanford Digital Economy Lab, update of
August 2026).



https://time.com/6247678/openai-chatgpt-kenya-workers/
https://time.com/6247678/openai-chatgpt-kenya-workers/
https://time.com/6275995/chatgpt-facebook-african-workers-union/
https://digitaleconomy.stanford.edu/news/canariesaug26/
https://digitaleconomy.stanford.edu/news/canariesaug26/

e After ChatGPT, writing freelancers on Upwork saw monthly jobs fall 2 % and earnings 5.2 %

(Hui, Reshef & Zhou, Organization Science 2024, summary)).

¢ UK Society of Authors survey (2024, 787 respondents): 36 % of translators and 26 % of

illustrators had already lost work to generative Al (European Writers' Council).

¢ Salesforce cut customer support from about 9,000 to about 5,000 people: "I need less heads"

(Marc Benioff, CNBC, 2 September 2025). Klarna's similar move was partly reversed in 2025, so

the picture is mixed.

Evidence: the neighbours and the ratepayers
* Boxtown, a majority-Black neighbourhood of South Memphis beside xAl's turbines: in April
2026 the NAACP, with SELC and Earthjustice, sued over unpermitted turbines (NAACP; SELC).

* A 2026 study projects data-centre and crypto demand raising average US electricity bills by 6-
29 % by 2030, more in some regions (NC State, May 2026).

What the visitors read

* House sizes first: Kohler's Gini from house floors (previous slides) will show small, crowded

houses beside the large new ones, and soot in the soil on the side nearest the turbines.

* Bones later: enamel defects form in early childhood, mostly between two and four years (King et
al. 2005); in industrial-era London, children from a poor burial ground grew visibly worse than

middle-class ones (Newman & Gowland 2017).

* Garbage too: Rathje's Garbage Project in Tucson (from 1973) read income from household
rubbish (Rathje & Murphy, Rubbish!, 1992).

The limit

¢ Skeletal studies pool burials over decades; no study resolves a single decade from bones alone.

A decade of inequality shows first in houses and soil, and in bones only as a generation.
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20. What the trench turns up

¢ Concrete pads and cooling-tower rings, the Maya platforms of the 2030s
* Backup fuel tanks and their hydrocarbon halo in the soil
e Gold that never corrodes, in flakes around the boards; racks rusted to a red stain
¢ And not one byte of what the machines computed
The trench is taphonomy: working out what our artefacts decayed into. Concrete, gold and

hydrocarbons survive; steel, batteries and every byte do not; and each of those statements is a

materials claim, not a guarantee.

Evidence: technofossils

* Our artefacts will form a stratum of unprecedented diversity (Zalasiewicz et al. 2014); the paper

gives the frame, not a decay schedule for each object.

* Concrete pads and the ring foundations of cooling towers are the best candidates to keep the
footprint of the halls after the steel superstructure collapses; Roman concrete is the analogy, not

a proof that modern mixes behave the same.

¢ Backup generators, mostly diesel, are near-universal in data centres (Abilene's backup is gas),
and leaking fuel tanks are a documented contamination pathway; a hydrocarbon halo in the soil

around the pads would be a characteristic local signature (Inside Climate News).

¢ Santiago shows how the water story and the fuel story intertwine: the project Google

resubmitted in 2026, without water cooling, carries 44 backup generator sets of 120 MW


https://journals.sagepub.com/doi/10.1177/2053019613514953
https://insideclimatenews.org/news/12112025/data-center-diesel-generators-noise-pollution/

(OhMyGeek, Sept 2026), and every generator needs a tank.

Evidence: what the metals do

* Gold does not corrode: the plating on connectors and the bonding wires on tens of millions of
boards survive as metal, but plating is only microns thick over copper and nickel, and field
studies show it failing once the substrate corrodes (Yi et al. 2017); what the trench yields is gold

as a material, flakes and wires on and around the boards, not bright contacts.

* Copper busbars corrode slowly and predictably; steel racks rust to red stains whose pattern
preserves the grid of the rows; lithium battery banks degrade into salts; ceramics and glass

fibre survive.

¢ The visitors can reconstruct the room: rows of identical frames, dense wiring, a floor built for

extraordinary loads and cooling, cables from foundations that once held turbines or engines.

What they will not find

¢ Asingle byte. Magnetic and flash storage is unreadable within decades even with readers, and

there are noreaders.
¢ The machines that read everything ever written will have left nothing to read.

* From a board they infer scale, fuel, water and wealth, and not the answer to a single question we
asked.
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21. They will know that the machines computed, and what it
cost. What they computed, the rocks will not say.

What they will know

One sentence carries the whole experiment: once the records are gone, the cost of the machines

can be read, and probably even what kind of machines they were; what they computed cannot.

What the proxies recorded

e Lidar,lake mud, the geometry of the grid, the depth of wells, house floors, bones, gold and rust:

eachrecords a piece of the material side, the halls, the fuel, the water, the wealth nearby.

* None of them records what was computed.

What the hardware may still say

¢ Reading function from structure is routine: reverse-engineering firms delayer undocumented
chips and recover functional blocks and circuit architecture from electron micrographs
(TechInsights).

¢ Atboard level the difference is plain. An Al accelerator is one large die with stacks of high-

bandwidth memory beside it on a silicon interposer (Wevolver, HBM explainer); a Bitcoin

miner is a hashboard of many small identical hashing chips with almost no memory (D-Central).
So the visitors could probably tell a training hall from a mining farm, and conclude that this

civilisation computed on an enormous scale.


https://www.techinsights.com/capabilities/reverse-engineering
https://www.wevolver.com/article/what-is-hbm-high-bandwidth-memory-deep-dive-into-architecture-packaging-and-applications
https://d-central.tech/asic-miners-complete-guide-bitcoin-mining-hardware/

* Caveat: whether the fine metal lines inside a die stay readable for a thousand years is untested;
moisture corrodes copper and aluminium interconnects, and only dry or sealed conditions
favour survival (Nature Communications 2024). Board and package layout are the safer

evidence.

¢ Theywould also read a priority: a civilisation burned fuel beside its computing halls on a scale
no other building type matched. That is what it valued, not what it asked.

What the experiment does and does not show

e TItdoes not prove that intelligence is naturally less durable than energy; it removed the records
by decree.

¢ Itshows something narrower and more useful: after the meaning-bearing records are lost, the
material side of the AI decade can still be read, the size of the halls, the fuel burned beside
them, the water drawn, the wealth that gathered nearby, even the kind of machine; the content

of the computation, the money and whether it was worth it cannot.

How the decade will look from a thousand years away

* Anenergyevent: sudden, concentrated, largely inelastic new demand that reorganised where

and how power was made, kept old fires burning, drew down aquifers and made someone rich.

The lesson for a time of crisis

* Inacrisis we decide what to protect and what to count; the experiment says which part of Al is
durable in the plainest sense.

e The wattis the part of Al that stays. Itis also the part that policy can see, permit, price and
refuse.

* The epoch we cannot yet name from inside will be named, if at all, by its energy.
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Part 5: The second experiment

Same god, same visitors. One change: China's bet on electricity pays off, and the god waits until
2080.

The second run of the experiment changes one assumption and one date: China's bet on electricity

pays off, and the god waits until the century has shown it.

The set-up

* Same god, same removal of every human and every text, same expedition with good

instruments and no language of ours.

¢ The god now waits until about 2080 rather than 2030, long enough for a bet on energy to decide

something; the visitors land in 3080.

¢ The changed assumption is stated, not argued: China's build-out of electricity, wires and
reactors turns into a durable advantage in the machine economy, and over the century the

largest halls move east.

Why this is worth a second run

* The first run asked what of the AI decade is durable; the second asks whether a shift of the centre
between states is legible at all once the texts are gone, what it would look like, and what part of it,

power itself, is not.



* The question has a literature: historians have argued since 2021 that clean energy "will
transform geopolitics - just not necessarily in the ways many of its champions expect" (Bordoff
& O'Sullivan, Foreign Affairs 2022); Ember's analysts call China "the world's first electrostate"
(Bond et al. 2025), and Adam Tooze has spent 2026 clarifying the term (Chartbook 439).

* The visitors have heard none of it. That is the point.
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23. The bet: the first electrostate

¢ FElectricity 2025: China 10,600 TWh, the US 4,400 TWh; in 2000 China had a third of the US
® 2025:58 % of the world's new solar and 72 % of its new wind were installed in China

* 36 of the world's 73 reactors under construction; State Grid: 42 UHV projects, 370 GW

* Energy-transition investment 2025: China $800 billion, the United States $378 billion

* Caveats: coal still 54 % of generation; 15-30 % of western wind and solar curtailed

The betis real and can be counted: China already generates far more electricity than the United
States, installs most of the world's new solar and wind, builds half of the world's reactors and the

wires to move it all; the caveats are coal and curtailment.

Evidence: the scale

¢ Electricityin 2025: China's demand 10,573 TWh, nearly double the 5,802 TWh of 2015; the United
States generated 4,430 TWh, up 2.8 % (Ember reports demand, EIA net generation; the two
measures differ by a few per cent, not by a factor) (Ember, Global Electricity Review 2026; EIA,

March 2026). China's single-year increment (+503 TWh) was almost four times the US increment
(+131 TWh).

* Carnegie's framing: China's generation "has soared from one-third of U.S. levels in 2000 to

nearly two-and-a-half times U.S. levels in 2024" (Carnegie, The Compute Coalition, June 2026).

Evidence: the build-out


https://ember-energy.org/latest-insights/global-electricity-review-2026/major-countries-and-regions/
https://ember-energy.org/latest-insights/global-electricity-review-2026/major-countries-and-regions/
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2025 additions: 315 GW of solar (AC) and 119 GW of wind, more than 430 GW together, up 22 %
(NEA via gov.cn, Feb 2026); wind and solar reached 1.84 TW, 47 % of all capacity, passing

thermal for the first time.

Share of the world: 58 % of global solar and 72 % of global wind installed in 2025 (Ember GER
2026).

Nuclear: 36 reactors under construction, more than 49 % of the world total, beside 60 in
operation (EIA, June 2026, from IAEA PRIS).

Wires: State Grid, the larger of the two grid companies, had completed 42 ultra-high-voltage
projects by the end of 2025 and put its cross-regional and cross-provincial transmission

capacity at 370 GW (Xinhua, 16 Jan 2026); the Hami-Chongqing line alone runs 2,290 km.

Money: energy-transition investment in 2025 of about $800 billion in China against $378 billion
in the United States (BloombergNEF, Jan 2026).

The comparison US officials use: in 2024 China "added 429 GW of new power capacity", "the U.S.
contributed just 51 GW" (OpenAlI letter, Oct 2025).

Caveats, stated on the slide

Coal still supplied 54 % of China's electricity in 2025, down from 70 % in 2015, and 78 GW of coal
plants were commissioned in 2025, a decade high (CREA/GEM, Feb 2026).

Abundance is uneven: CREA and GEM estimate reported and unreported wind and solar
curtailment at 360 TWh in the first half of 2026, a rate of 26 %, and twelve-month rates of 15-30
% in Inner Mongolia, Xinjiang, Qinghai, Gansu and Ningxia against under 3 % on the coast; the
causes they list are dispatch rules, contracted coal and market design as much as wires
(CREA/GEM, Aug 2026); solar additions fell 66 % year on year in that half after the switch to

market pricing (pv.magazine).

Oxford's energy institute titles its comment The China data centre advantage: hype versus reality
(OIES, Feb 2026).
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. EIA: China's nuclear construction (5 June 2026, IAEA PRIS) - 36 reactors under

construction, >49 % of the world; 60 operating, 58.7 GW

. Xinhua: State Grid - 42 UHV projects completed by end-2025, 370 GW cross-regional

. BloombergNEF: Global energy transition investment reached a record $2.3 trillion in 2025

(26 Jan 2026) - China $800 billion, US $378 billion

. Utility Dive: OpenAl letter to the White House — China added 429 GW in 2024, the US 51 GW

(Oct 2025)

CREA/GEM: Built to peak - coal power expansion runs out of room in China (Feb 2026) - 78

GW coal commissioned in 2025; coal 54 % of generation (Ember)

CREA/GEM: Built for backup, contracted to run - China coal power H1 2026 (Aug 2026) -
curtailment 360 TWh, 26.1 % in H1 2026; 15-30 % in the western provinces

OIES: The China data centre advantage — hype versus reality (Feb 2026)



https://www.eia.gov/todayinenergy/detail.php?id=67746
https://www.news.cn/20260116/d5116bbea6e245e199e7d7d3210a65f8/c.html
https://www.news.cn/20260116/d5116bbea6e245e199e7d7d3210a65f8/c.html
https://about.bnef.com/insights/clean-energy/bloombergnef-finds-global-energy-transition-investment-reached-record-2-3-trillion-in-2025-up-8-from-2024/
https://about.bnef.com/insights/clean-energy/bloombergnef-finds-global-energy-transition-investment-reached-record-2-3-trillion-in-2025-up-8-from-2024/
https://www.utilitydive.com/news/openai-white-house-china-energy-dominance/803967/
https://www.utilitydive.com/news/openai-white-house-china-energy-dominance/803967/
https://energyandcleanair.org/publication/built-to-peak-coal-power-expansion-runs-out-of-room-in-china/
https://globalenergymonitor.org/sites/default/files/2026-08/CREA_GEM_China_Coal%20power_H1%202026.pdf
https://www.oxfordenergy.org/publications/the-china-data-centre-advantage-hype-versus-reality/

24. Assume it pays off

* Compute follows electrons: halls go where a gigawatt is a permit, not a five-year queue

* America puts gas turbines beside its halls; China moves the halls west to the solar seas

¢ Assumption, not forecast: by mid-century the largest halls stand by the western solar seas
¢ Againstittoday: chips, not watts, are China's limit; some western halls sit near empty

* ,Chinais well ahead of us on energy. We are way ahead on chips.“ - Jensen Huang, 2025

The assumption is that compute follows electrons; the slide says what that would mean on the

ground by mid-century, and lists the evidence that today points the other way.

The assumption, spelled out

e Training halls are built where a gigawattis a permit rather than a decade. In the United States a
new power plant connected in 2025 had waited a median of more than five years in the

interconnection queue (LBNL, Queued Up 2026); that is a queue of generators, not of data centres,

and itis why the American answer so far is gas beside the hall, with turbine backlogs stretching
to 2031.

* China's answer is the opposite geometry: "East Data, West Computing", launched in 2022, moves
the computing to the western solar and wind bases and moves the data instead (Carbon Brief

explainer, Apr 2025).

¢ Ifthe bet pays off, by mid-century the largest halls stand beside the western solar and wind

bases, while 2,000 km lines carry the surplus to the coast; both leave traces, halls in the west
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and corridors running east. The machine economy's centre of gravity is then in East Asia. That is

the assumption of this run, not a forecast.

What today's evidence says against it

Chips, not watts, are the binding constraint on the Chinese side: the most advanced Nvidia parts
are barred and the H200 class is licensed case by case, and in May 2026 Washington extended

licensing to Chinese-owned firms abroad (CNBC); the Council on Foreign Relations argues

Huawei cannot catch Nvidia (CFR).

Abundant electricity is not enough: some western Chinese data centres sit nearly empty, with
reported utilisation "as low as 20 to 30 percent", the obstacles being data transfer, demand and
interoperability as much as chips; data centres take only 1.68 % of China's electricity (ASPI, May
2026).

The United States and China host about 45 % and 25 % of the world's data-centre capacity (CSIS,
May 2025).

Nvidia's Jensen Huang put the asymmetry as bluntly as anyone: "China is well ahead of us on

energy. We are way ahead on chips." (CNBC, Oct 2025); the US energy secretary framed itas a

race: "The implications on national defense make it simply critical that America leads the Al
race" (DOE, CERAWeek 2025).

What the experiment needs

Only that the bet could pay off. The visitors will not adjudicate the chip war; they will read what a

century of it left in the ground.
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25. Can they read a shift of power?

* Greenland copper peaks twice, a millennium apart: Rome, then Song China

* One Antarctic core reads three centres in turn: the Andes, Potosi, Broken Hill

* The shiftis in the ice now: Greenland soot peaked in 1908, Everest's tripled after 1975
¢ Ours would read as a change of material: fuel and soot on one shore, glass on the other

¢ Kubuqi: a solar wall planned at 400 km; Landsat already sees it growing

Shifts of the centre are already legible in the ground: ice has recorded the centre moving from
Rome to China once, then from Andean smelters to colonial Potosi to Australian mines, and itis
recording the industrial centre moving to Asia now. Empires write themselves into ice as

chemistry, without a word; ours would be written as a change of material.

The centre has moved east before

* Greenland copper: concentrations above natural levels from about 2,500 years ago, attributed to
"crude, highly polluting smelting technologies used for copper production during Roman and

medieval times, especially in Europe and China" (Hong, Candelone, Patterson & Boutron, Science

1996). The companion reconstruction puts Roman copper production at about 7,000 t a year on
average with a peak near 15,000 t two millennia ago, and a second peak of about 14,000 t a year

in the 1080s under the Song (Hong et al., Sci. Total Environ. 1996); Song coin output rose from

about 800 million coins a year in 997 to 6 billion in 1085 (Asia for Educators, Columbia

University; other summaries give 8 billion for 1085, so read it as an order of magnitude). Same

core, same element, the centre a continent away:.
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¢ Lead tells the same story in the west: Iberian lead peaks in the 1st century and falls with the
Antonine plague (McConnell et al., PNAS 2018); the Black Death halves it across the Arctic
(McConnell et al., PNAS 2019); at annual resolution the Alpine core at Colle Gnifetti shows the

Melle mines behind the switch to silver coinage around 640-670 and lead troughs at the deaths

of Angevin kings in 1189 and 1199 (Loveluck et al., Antiquity 2018; 2020), though the names come

from texts.

One core, three centres

e East Antarctic ice:lead rises around 1200 with Andean (Chimu) smelting, becomes lasting soon
after the Spanish arrival in 1532 as Potosi supplies the empire's silver (compare the Quelccaya
record, Uglietti et al., PNAS 2015), then spikes with Australian lead mining in the late 19th

century (McConnell et al., Sci. Total Environ. 2024); sixteen cores show Broken Hill's isotopic

signature across the whole continent by 1889 (McConnell et al., Sci. Rep. 2014).

The shift under way now

* Greenland black carbon peaked in 1908 at more than 12.5 ng/g, mostly from North American
coal, and averaged 2.3 ng/g in 1952-2002, about a fifth of the peak (McConnell et al., Science 2007).

Alpine sulphate peaked in the 1970s and was back at first-half-of-the-century levels by the 2010s
(Eichler et al., The Cryosphere 2023).

e Meanwhile Everest black carbonin 1975-2000 is about three times the 1860-1975 level,

consistent with South Asian emissions (Kaspari et al., GRL 2011); cores in the Eurasian Arctic

peak in the 1980s and Elbrus in the 1970s, from Russian and Asian emissions (Eckhardtetal.,

Nat. Commun. 2023); nitrate and ammonium deposition on southern Tibetan glaciers

accelerated after 2000 (Yang et al., Commun. Earth Environ. 2026). The Everest signal is largely

South Asian, mostly Indian, not Chinese.

What our shift would look like

e The first run's signature was fire: combustion traces and the hydrocarbon halo of fuel tanks.

* China's betleaves glass, silicon, aluminium and steel. Kubuqi "solar great wall", Inner
Mongolia: planned 400 km long and 5 km wide, 100 GW by 2030, about 5.4 GW built when
Landsat photographed it in December 2024 (NASA Earth Observatory). Talatan, Qinghai: a site of
about 420 km? inside a 609 km? planned park, 21 GW by March 2026 as reported on Wikipedia,
not yet confirmed from an official release (Talatan; Hainan prefecture). China's ground-mounted
PVmapped from satellites: 2,468 km? in 2020 (Feng et al., Sci. Data 2024), 4,520 km? in 2024
(CPVPD-2024, Sci. Data 2025); 1,286 GW installed by the end of July 2026 (NEA via pv magazine).

e Wires: State Grid's 42 ultra-high-voltage projects; UHV direct-current lines passed 40,000 km
and alternating-currentlines 20,000 km by 2025 (China Energy News, Dec 2025); at design spans

0of 400-600 m that is roughly 170-250 steel towers per 100 km, each on a concrete footing, on the

order of a hundred thousand footings pointing from the deserts to the coast.
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Glass and silicon do not rot; whether the rows stay legible in lidar after a millennium of sand is a

licence of the experiment, not a measured fact. Certain are the material and the concrete.

The scenario adds two trajectories that the bet alone does not imply: the American gas islands of
the 2030s fade, and China's coal signal peaks and fades too. Chemistry alone cannot tell decline
from cleaner production, so the decisive evidence for a moved centre is the map: dated halls,

glass and lines appearing in one region while another stops building.

Caveats

Hong 1996 tonnages are from the companion paper's abstract, not from a 2020s re-
measurement; site areas are not square kilometres of glass; the tower count is arithmetic from

typical spans, not a published inventory.
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26. They will date the shift to the decade and trace the goods to
their workshops. Who owned them, the rocks will not say.

What they will read

The second run ends where the first did, one level up: the shift of the material centre is legible after
a thousand years, dated to the decade and traced to its workshops; ownership, command and the

names of states, and so whose century it was, are not in the record.

What the visitors can say

* When, far better than to the century: the plutonium horizon of the bomb tests, the bomb
radiocarbon peak and annual lake layers (see the lake-bed slide) pin a shift around mid-century

to within a decade.

* Wherethings were made: lead isotopes and trace elements point to the ore and the smelter. That is

how Rosman and colleagues traced about 70 % of the lead in Greenland ice from roughly 150 BC

to AD 50 to ores of the Rio Tinto type in southern Spain (Rosman et al. 1997).

* Where the goods went: panels, transformers and conductors from one set of workshops lying on
several continents, the way archaeologists read the reach of amphorae or porcelain without a
line of text. The fires of one continent flaring in the 2030s and fading, a sea of glass on another,

lines from it to the coast: all of that is in mud, on the surface and in the geometry of the grid.

What they cannot say


https://doi.org/10.1021/es970038k

¢ Who owned the workshop, who commanded it, who took the profit. Provenance reads the
workshop, not the owner: the back of many an iPhone says Designed by Apple in California.
Assembled in China (Engadget 2012), and that is exactly the line the god has erased; materially the

phone is from China.

* Rome is the proof. The ice gives the mines, their isotopic signature and their dates; the word
Carthaginian or Roman in Rosman's title comes from what historians know about who worked
those mines. McConnell and colleagues read the Greenland lead as a proxy of the Roman

economy, tracking wars, the Pax Romana and the Antonine plague (McConnell et al. 2018), but

they match it against a chronology written in books. Without the books the ice says: Spanish
mines boomed and collapsed. The visitors will see that the workshop of the world moved; they

will not know what a state was, or which one this had been.

Why this matters for a talk about energy in a crisis

e Both runs point the same way: the durable part of the AI century is its energy, the fuel burned,
the glass laid, the wires strung, the water drawn. A bet on electricity, if it pays off, is the kind of
thing that stays legible for a thousand years. The chips reach the ground too, as boards that show
what kind of machines they were; what they computed, the race and the question of who won do

notreachitatall.
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27. Where this comes from

¢ Essays on Al — Czech essays for the curious lay reader - mila.guide/psani
* Od myti k megawattiim — A book on wind and wind power - vitr.mila.guide
* Energetika a AT — A book in preparation - the source of these figures

* Free books — Earlier books, free to download - vydavatelstvi.mila.guide

Where the figures and the framing in this talk come from, and where to read more.

Essays on Al

* Czechessays on artificial intelligence for the curious lay reader, collected at mila.guide/psani:

in full on the Substack AI srozumitelné, some also read aloud as podcast episodes; the essay Al a
elektrina (working title, in preparation) is the companion piece to this talk (415 TWh; 0.3 versus 3

Wh; the interconnection queue). Shorter versions appear on Seznam Médium and LinkedIn.

Od mytti k megawattim

* Abook onwind, in progress and readable online at vitr.mila.guide: from the physics of the
atmosphere through sails and windmills to wind power in Czechia and the world; an

encyclopaedic companion grew beside it.

Energetika a Al


https://mila.guide/psani
https://vitr.mila.guide/

* Abook in preparation on the two-way relationship between energy and artificial intelligence;
its chapters on the interconnection queue, behind-the-meter generation, gas for Al, the return of
nuclear power and the water footprint are the sources of most figures quoted here. Not yet

public.

Free books

e Earlier titles (on artificial intelligence, on pensions, on public-service media) are free to

download as PDF, ePub and HTML, each with an ISBN, at vydavatelstvi.mila.guide.

REFERENCES

1. Miloslav Ni¢ - Psani (Czech essays on Al: Substack, Seznam Médium, LinkedIn)

2. Vitr - encyklopedie vétru a vétrné energie (book Od myt k megawattim, on wind, in
Czech)

3. Miloslav Ni¢ - publisher (free downloads, in Czech)

4. Energetika a AI (Energy and Al, in preparation, in Czech), Miloslav Ni¢


https://vydavatelstvi.mila.guide/
https://mila.guide/psani
https://vitr.mila.guide/
https://vitr.mila.guide/
https://vydavatelstvi.mila.guide/

28. Thank you

* Essay,Al a elektrina®“- Al srozumitelné (in Czech)
aisrozumitelne.mila.guide

Where to read more, and how these slides were made.

Sources by the author
* Czechessay Al a elektrina, Substack Al srozumitelné (aisrozumitelne.mila.guide): scale (415
TWh), uncertainty (0.3 vs 3 Wh per query), limit (the interconnection queue).

* Book in preparation, Energetika a AI (Czech): chapters on the interconnection queue, behind-the-
meter generation, the return of nuclear power, gas for AI and the water footprint are the sources

for the figures quoted here.

¢ Bothunder a Creative Commons licence; each section of these notes points to the primary

documents (IEA, LBNL, regulatory filings, court records, peer-reviewed papers).

How the deck was made
¢ Slides and notes were produced in a conversation with an AI writing assistant; images were
generated with an image model from prompts written for each slide.

e Everynumber was checked against the primary source cited; where sources disagree (turbine

counts in Memphis, water withdrawals) the notes say so.



¢ The argument, the choices and the mistakes are the author's.



All references

1.

10.

11.

12.

13.

14.

15.

16.

17.

AIP / Caterpillar / Boyd CAT: alliance to deploy 2 GW of dedicated power (press release, 31
March 2026) - power delivery from 2026, 2 GW online in 2027 (planned)

. Altered Pasts: Counterfactuals in History (2014), Richard J. Evans

. Aquino-Lépez et al.: Bayesian analysis of 210Pb dating. JABES 23 (2018) - lead-210 dating

limit about 150-200 years

. Aristotle, Poetics, ch. 15 (S. H. Butcher translation)

. ASPI The Strategist: Abundant electricity isn't enough - China's overbuilt AI computing

power is underused (6 May 2026) - utilisation as low as 20-30 %; data centres 1.68 % of

consumption

. BIS: Department of Commerce revises license review policy for semiconductors exported to

China (H200 case by case)

. Bloomberg: Meta Poached Apple's Pang With Pay Package Over $200 Million (9 July 2025)

. Bloomberg: OpenAlI Completes Share Sale at Record $500 Billion Valuation (2 Oct 2025)

. BloombergNEF: Global energy transition investment reached a record $2.3 trillion in 2025

(26 Jan 2026) - China $800 billion, US $378 billion

Bond, K., Walter, D., Butler-Sloss, S. (Ember): The Electrotech Revolution (16 Sept 2025) -

China as "the world's first electrostate"

Bordoff, J., O'Sullivan, M.: Green Upheaval - The New Geopolitics of Energy. Foreign
Affairs, Jan/Feb 2022

Brookings: Is generative Al a job killer? Evidence from the freelance market (Hui, Reshef &
Zhou)

Brynjolfsson, Chandar & Chen: Canaries in the Coal Mine? Update, Stanford Digital
Economy Lab (Aug 2026)

Canuto et al.: Ancient lowland Maya complexity as revealed by airborne laser scanning.
Science 361 (2018)

Carbon Brief: How China is managing the rising energy demand from data centres (16 Apr
2025) - East Data, West Computing (2022); consumption estimates 150-200 TWh in 2025, 400
TWh by 2030

Carnegie Endowment: The Compute Coalition (8 June 2026) - China's generation from one-
third of US levels in 2000 to nearly two-and-a-half times in 2024

CFR: China's AI chip deficit - why Huawei can't catch Nvidia



https://www.d2pmagazine.com/2026/03/31/aip-corp-forms-strategic-alliance-with-caterpillar-and-boyd-cat-to-deploy-2-gigawatts-of-dedicated-power-for-hyperscale-ai-infrastructure/
https://www.d2pmagazine.com/2026/03/31/aip-corp-forms-strategic-alliance-with-caterpillar-and-boyd-cat-to-deploy-2-gigawatts-of-dedicated-power-for-hyperscale-ai-infrastructure/
https://doi.org/10.1007/s13253-018-0328-7
https://monadnock.net/aristotle/poetics-15.html
https://www.aspistrategist.org.au/abundant-electricity-isnt-enough-chinas-overbuilt-ai-computing-power-is-underused/
https://www.aspistrategist.org.au/abundant-electricity-isnt-enough-chinas-overbuilt-ai-computing-power-is-underused/
https://media.bis.gov/sites/default/files/documents/DoC%20Revises%20License%20Review%20Policy%20for%20Semiconductors%20Exports.pdf
https://media.bis.gov/sites/default/files/documents/DoC%20Revises%20License%20Review%20Policy%20for%20Semiconductors%20Exports.pdf
https://www.bloomberg.com/news/articles/2025-07-09/meta-poached-apple-s-pang-with-pay-package-over-200-million
https://www.bloomberg.com/news/articles/2025-10-02/openai-completes-share-sale-at-record-500-billion-valuation
https://about.bnef.com/insights/clean-energy/bloombergnef-finds-global-energy-transition-investment-reached-record-2-3-trillion-in-2025-up-8-from-2024/
https://about.bnef.com/insights/clean-energy/bloombergnef-finds-global-energy-transition-investment-reached-record-2-3-trillion-in-2025-up-8-from-2024/
https://ember-energy.org/latest-insights/the-electrotech-revolution/
https://www.foreignaffairs.com/articles/world/2021-11-30/geopolitics-energy-green-upheaval
https://www.foreignaffairs.com/articles/world/2021-11-30/geopolitics-energy-green-upheaval
https://www.brookings.edu/articles/is-generative-ai-a-job-killer-evidence-from-the-freelance-market/
https://www.brookings.edu/articles/is-generative-ai-a-job-killer-evidence-from-the-freelance-market/
https://digitaleconomy.stanford.edu/news/canariesaug26/
https://digitaleconomy.stanford.edu/news/canariesaug26/
https://www.science.org/doi/10.1126/science.aau0137
https://www.science.org/doi/10.1126/science.aau0137
https://www.carbonbrief.org/explainer-how-china-is-managing-the-rising-energy-demand-from-data-centres
https://www.carbonbrief.org/explainer-how-china-is-managing-the-rising-energy-demand-from-data-centres
https://carnegieendowment.org/research/2026/06/the-compute-coalition-how-to-build-the-future-of-ai-in-the-free-world
https://www.cfr.org/articles/chinas-ai-chip-deficit-why-huawei-cant-catch-nvidia-and-us-export-controls-should-remain

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Chase et al.: Airborne LiDAR, archaeology, and the ancient Maya landscape at Caracol,
Belize. J. Archaeol. Sci. (2011),

China Energy News: 14th Five-Year Plan review - grid (19 Dec 2025) - UHVDC over 40,000
km; UHVAC over 20,000 km

Cleanview (Michael Thomas): Bypassing the Grid - how data centers are building their own
power (Feb 2026) - 46 data centres, 56 GW, about 30 % of planned US capacity; 75 % of

identified generation equipment (23 GW) gas; tracker Sept 2026: 59 projects, ~90 GW

. CNBC: Al data centers are transforming rural land markets, fueling backlash (6 Sept 2026)

CNBC: Amazon opens $11 billion AI data center Project Rainier in Indiana (29 Oct 2025) -

2.2 GW campus, sole customer Anthropic

CNBC: Musk's XAl gets permit for turbines to power supercomputer in Memphis (3 July.
2025)

CNBC: Nvidia's Huang says China is "well ahead" on energy, US "way ahead" on chips (8 Oct
2025)

CNBC: Salesforce CEO confirms 4,000 layoffs "because I need less heads" with AI (2 Sept
2025)

CNBC: Scale AI founder Wang announces exit for Meta, part of $14 billion deal (12 June
2025)

CNBC: US takes step to halt Nvidia AI chip shipments to Chinese firms outside China (31
May 2026)

Cohen et al.: The ICS International Chronostratigraphic Chart

Constellation: Constellation to Launch Crane Clean Energy Center (20 Sept 2024) - 835 MW

for 20 years; restart of Three Mile Island Unit 1

Crawford, K.: Atlas of AI. Yale University Press (2021)

CREA/GEM: Built for backup, contracted to run - China coal power H1 2026 (Aug 2026) -
curtailment 360 TWh, 26.1 % in H1 2026; 15-30 % in the western provinces

CREA/GEM: Built to peak - coal power expansion runs out of room in China (Feb 2026) - 78

GW coal commissioned in 2025; coal 54 % of generation (Ember)

CRU (Ireland): Large Energy User connection policy, decision paper CRU2025236 (Dec 2025)

- dispatchable on-site or proximate generation and/or storage required for large

connections

Crusoe: 1.2 GW Al factory campus in Abilene, Texas

Crutzen, P. J.: Geology of mankind. Nature 415, 23 (2002)

CSIS: Great Power Competition - Surveying Global Electricity Strategies for Al (8 May 2025)

- US 45 %, China 25 % of world data-centre capacity
D-Central: ASIC miners - hashboards of identical SHA-256 chips


https://www.sciencedirect.com/science/article/abs/pii/S0305440310003286
https://www.sciencedirect.com/science/article/abs/pii/S0305440310003286
https://www.cpnn.com.cn/news/hy/202512/t20251219_1854900.html
https://newsletter.cleanview.co/p/bypassing-the-grid-how-data-centers
https://newsletter.cleanview.co/p/bypassing-the-grid-how-data-centers
https://www.cnbc.com/2026/09/06/ai-data-centers-are-transforming-rural-land-markets-fueling-backlash.html
https://www.cnbc.com/2025/10/29/amazon-opens-11-billion-ai-data-center-project-rainier-in-indiana.html
https://www.cnbc.com/2025/07/03/musks-xai-gets-permit-for-turbines-to-power-supercomputer-in-memphis.html
https://www.cnbc.com/2025/07/03/musks-xai-gets-permit-for-turbines-to-power-supercomputer-in-memphis.html
https://www.cnbc.com/2025/10/08/nvidia-huang-ai-race-china-us-trump.html
https://www.cnbc.com/2025/10/08/nvidia-huang-ai-race-china-us-trump.html
https://www.cnbc.com/2025/09/02/salesforce-ceo-confirms-4000-layoffs-because-i-need-less-heads-with-ai.html
https://www.cnbc.com/2025/09/02/salesforce-ceo-confirms-4000-layoffs-because-i-need-less-heads-with-ai.html
https://www.cnbc.com/2025/06/12/scale-ai-founder-wang-announces-exit-for-meta-part-of-14-billion-deal.html
https://www.cnbc.com/2025/06/12/scale-ai-founder-wang-announces-exit-for-meta-part-of-14-billion-deal.html
https://www.cnbc.com/2026/05/31/us-takes-step-to-halt-nvidia-ai-chip-shipments-to-chinese-firms-outside-china.html
https://www.cnbc.com/2026/05/31/us-takes-step-to-halt-nvidia-ai-chip-shipments-to-chinese-firms-outside-china.html
https://stratigraphy.org/chart
https://www.constellationenergy.com/news/2024/Constellation-to-Launch-Crane-Clean-Energy-Center-Restoring-Jobs-and-Carbon-Free-Power-to-The-Grid.html
https://yalebooks.yale.edu/book/9780300264630/atlas-of-ai/
https://globalenergymonitor.org/sites/default/files/2026-08/CREA_GEM_China_Coal%20power_H1%202026.pdf
https://energyandcleanair.org/publication/built-to-peak-coal-power-expansion-runs-out-of-room-in-china/
https://cruie-live-96ca64acab2247eca8a850a7e54b-5b34f62.divio-media.com/documents/CRU2025236_Large_Energy_User_connection_policy_decision_paper.pdf
https://www.crusoe.ai/resources/newsroom/crusoe-announces-new-900-mw-ai-factory-campus-in-abilene-texas-to-support-microsoft-ai-infrastructure
https://www.nature.com/articles/415023a
https://www.csis.org/analysis/great-power-competition-surveying-global-electricity-strategies-ai
https://d-central.tech/asic-miners-complete-guide-bitcoin-mining-hardware/

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

D.C. Circuit opinion vacating the DOE emergency order for J. H. Campbell (11 Sept 2026)

Data Center Frontier: ERCOT puts Texas AI megawatts to the test (2026) - ERCOT large-load
queue: 63 GW (end 2024) to 438 GW (mid-2026), about 90 % data centres

Data Center Frontier: Scaling Stargate - five new US data centers (Dofla Ana 2.2 GW)

DCD: xAI gets go-ahead for 41 natural gas turbines in Mississippi (March 2026) - 41

permanent turbines, about 1.2 GW

de Vries, A.: The growing energy footprint of artificial intelligence. Joule 7 (2023) - at most

2.9 Wh per request

DeSmog: These 15 coal plants would have retired. Then came Al and Trump (12 Dec 2025) -

"more than 68 million tons of carbon dioxide in 2024"; nearly 75 % were due to close within

two years

Diario Financiero: Tribunal Ambiental anula aprobacién del proyecto de Google en

Cerrillos - court ruling of February 2024; the air-cooling redesign was proposed by Google
in 2022

Eckhardt, S. et al.: Revised historical Northern Hemisphere black carbon emissions based

on inverse modeling of ice core records. Nat. Commun. 14 (2023)

EIA Today in Energy: retirement delays of U.S. generating capacity (23 Feb 2026) - planned
12.3 GW, retired 4.6 GW in 2025, least since 2008 (all fuels)

EIA: China's nuclear construction (5 June 2026, IAEA PRIS) - 36 reactors under
construction, >49 % of the world; 60 operating, 58.7 GW

EIA: In 2025, the United States generated 4.43 thousand TWh of electricity (5 Mar 2026)

Eichler, A. et al.: Consistent histories of anthropogenic western European air pollution

preserved in different Alpine ice cores. The Cryosphere 17 (2023)

Ellis & Ramkumar: Blue-Collar Jobs Are the New Flashpoint in Data-Center Fight. Wall

Street Journal, 28 Aug 2026 (summary with the Local 26 figures) - Local 26 roughly doubled
since 2018 to about 14,700; WSJ original behind paywall; a Sept 2025 report gave 12,500

Elon Musk on X: Colossus 2 operational, first gigawatt training cluster; 1.5 GW in April (Jan
2026)

Ember: Global Electricity Review 2026 — 2025 in review - China 58 % of global solar (378 GW
DC of 647 GW) and 72 % of global wind (119 of 167 GW) in 2025

Ember: Global Electricity Review 2026 - Major countries and regions (21 Apr 2026) - China
10,573 TWh in 2025, 5,802 TWh in 2015; +503 TWh vs US +131 TWh

Energetika a AI (Energy and Al, in preparation, in Czech), ch. 3.4 and 9.5 (water footprint,

water conflicts), Miloslav Ni¢

Energetika a AI (Energy and Al, in preparation, in Czech), ch. 7.2 and 7.4 (interconnection

queue, behind-the-meter), Miloslav Ni¢


https://media.cadc.uscourts.gov/opinions/docs/2026/09/25-1159-2192454.pdf
https://www.datacenterfrontier.com/energy/article/55401760/ercot-puts-texas-ai-megawatts-to-the-test
https://www.datacenterfrontier.com/machine-learning/article/55319132/scaling-stargate-openais-five-new-us-data-centers-push-toward-10-gw-ai-infrastructure
https://www.datacenterdynamics.com/en/news/musks-xai-gets-go-ahead-for-41-natural-gas-turbines-in-mississippi-to-power-colossus-data-centers/
https://www.cell.com/joule/fulltext/S2542-4351%2823%2900365-3
https://www.desmog.com/2025/12/12/15-coal-plant-retirements-delayed-ai-data-centers-trump-doe-orders/
https://www.df.cl/empresas/construccion/tribunal-ambiental-anula-aprobacion-del-proyecto-de-google-cerrillos
https://www.df.cl/empresas/construccion/tribunal-ambiental-anula-aprobacion-del-proyecto-de-google-cerrillos
https://doi.org/10.1038/s41467-022-35660-0
https://doi.org/10.1038/s41467-022-35660-0
https://www.eia.gov/todayinenergy/detail.php?id=67206
https://www.eia.gov/todayinenergy/detail.php?id=67746
https://www.eia.gov/todayinenergy/detail.php?id=67284
https://doi.org/10.5194/tc-17-2119-2023
https://doi.org/10.5194/tc-17-2119-2023
https://businessmodelanalyst.com/data-center-unions-construction-jobs-political-leverage/
https://businessmodelanalyst.com/data-center-unions-construction-jobs-political-leverage/
https://x.com/elonmusk/status/2012500968571637891
https://x.com/elonmusk/status/2012500968571637891
https://ember-energy.org/latest-insights/global-electricity-review-2026/2025-in-review/
https://ember-energy.org/latest-insights/global-electricity-review-2026/major-countries-and-regions/

56.

57.

58.

59.

60.

61.

62.
63.
64.
65.
66.
67.

68.

69

70.

71.

72.

73.

74.

75.

76.

Energetika a AI (Energy and Al, in preparation, in Czech), Miloslav Ni¢

Energy in Times of Crisis - conference programme (FLU AV CR & USD AV CR, 2026)

Engadget: Why Apple's products are ,Designed in California“ but ,, Assembled in China“
(2012)

Epoch AI: AI data centers directory — Colossus 1 - estimate: ~340 MW IT, ~425 MW total

capacity

Epoch AI: Al data centers directory — Colossus 2 - estimate: 946 MW IT / 1.28 GW total (mid-
2026); 1.53 / 2.07 GW projected for 2027

Epoch AI: Fairwater power usage (Microsoft, Mount Pleasant WI) - projected 3.3 GW total by
late 2027

Epoch AIl: How much energy does ChatGPT use? (Feb 2025) - about 0.3 Wh per typical query

Epoch AI: Largest Al data centers by power capacity (comparison, projections to 2028)

ERU: Spotieba energii v roce 2025 vzrostla (Cista spotieba elekttiny ~ 59 TWh)

European Writers' Council: Society of Authors survey on generative Al (UK, 2024)

Evans et al.: Uncovering archaeological landscapes at Angkor using lidar. PNAS 110 (2013)

Feng, Q. etal.: A 10-m national-scale map of ground-mounted photovoltaic power stations
in China of 2020. Sci. Data 11 (2024) - 2,467.7 km?

Footprints: In Search of Future Fossils (2020), David Farrier

. Forbes: Jensen Huang's Net Worth Nears $200 Billion (4 Sept 2026)

Fox 5 DC: Virginia farm worth $2M listed for $50M as AI data centers drive up land prices (6
Aug 2026)

Global Times: Envision Galaxy campus in Ulanqgab opens at 2 GW (Aug 2026) - state media;

claim of the largest single AI computing facility

Google 2025 Environmental Report - about 8.1 billion gallons consumed in 2024, up 28 %

year on year

Google: Measuring the environmental impact of delivering AI at Google scale (Gemini,

2025) - 0.24 Wh and 0.26 ml of water per median text prompt

Hainan Tibetan Autonomous Prefecture: clean-energy development overview (609 km?

park)

Herald-Dispatch / WV Press: Point Pleasant data center — 3 buildings, nearly 1,000 natural

gas and diesel engines (WV DEP permit application, May 2026) - 864 engines, 2.16 GW, off-

grid facility (permit application, not yet operating)

Hong, S. et al.: A reconstruction of changes in copper production and copper emissions to

the atmosphere during the past 7000 years. Sci. Total Environ. 188 (1996) - Roman average
~7,000 t/yr, peak ~15,000 t/yr; Song peak ~14,000 t/yr in the 1080s



https://www.usd.cas.cz/wp-content/uploads/konference_A4_v7.pdf
https://www.engadget.com/2012-01-22-why-apples-products-are-designed-in-california-but-assembled.html
https://www.engadget.com/2012-01-22-why-apples-products-are-designed-in-california-but-assembled.html
https://epoch.ai/data/ai-data-centers/directory/colossus-1
https://epoch.ai/data/ai-data-centers/directory/colossus-2
https://epoch.ai/data-insights/fairwater-power-usage
https://epoch.ai/gradient-updates/how-much-energy-does-chatgpt-use
https://epoch.ai/graphs/largest-ai-data-centers-by-power-capacity
https://eru.gov.cz/spotreba-energii-v-roce-2025-vzrostla
https://europeanwriterscouncil.eu/soa-survey-uk-ai-2024/
https://www.pnas.org/doi/10.1073/pnas.1306539110
https://doi.org/10.1038/s41597-024-02994-x
https://doi.org/10.1038/s41597-024-02994-x
https://www.forbes.com/sites/antoniopequenoiv/2026/09/04/jensen-huangs-net-worth-nears-200-billion-after-nvidia-says-it-will-acquire-hugging-face/
https://www.fox5dc.com/news/virginia-farm-worth-2m-listed-50m-ai-data-centers-drive-up-land-prices
https://www.fox5dc.com/news/virginia-farm-worth-2m-listed-50m-ai-data-centers-drive-up-land-prices
https://www.globaltimes.cn/page/202608/1367666.shtml
https://sustainability.google/reports/google-2025-environmental-report/
https://arxiv.org/abs/2508.15734
https://arxiv.org/abs/2508.15734
https://www.hainanzhou.gov.cn/xwzx/tpxw/content_1013651403
https://www.hainanzhou.gov.cn/xwzx/tpxw/content_1013651403
https://wvpress.org/breaking-news/point-pleasant-data-center-3-buildings-nearly-1000-natural-gas-diesel-engines/
https://wvpress.org/breaking-news/point-pleasant-data-center-3-buildings-nearly-1000-natural-gas-diesel-engines/
https://www.sciencedirect.com/science/article/abs/pii/0048969796051716
https://www.sciencedirect.com/science/article/abs/pii/0048969796051716

77

78.

79.

80.

81.

82.

83.
84.

85.

86.

87.

88.

89.

90.

o1.

92.
93.

94.

95.

96.
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https://www.latitudemedia.com/news/data-center-water-use-black-box-google-trying-to-change/
https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report_1.pdf
https://emp.lbl.gov/queues
https://longnow.org/clock/
https://www.loudounnow.com/business/data-center-sale-sets-new-loudoun-price-record/article_d392a250-e672-46c2-b2d2-f0ad3424a100.html
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McConnell, J. R. et al.: Antarctic-wide array of high-resolution ice core records reveals

pervasive lead pollution began in 1889 and persists today. Sci. Rep. 4 (2014)

McConnell, J. R. et al.: Hemispheric-scale heavy metal pollution from South American and

Australian mining and metallurgy during the Common Era. Sci. Total Environ. (2024)

McConnell, J. R. et al.: Lead pollution recorded in Greenland ice indicates European

emissions tracked plagues, wars, and imperial expansion during antiquity. PNAS 115 (2018)

McConnell, J. R. et al.: Pervasive Arctic lead pollution suggests substantial growth in

medieval silver production modulated by plague, climate, and conflict. PNAS 116 (2019)

Memphis Flyer: Protect Our Aquifer - XAI bought 25M gallons of water from MLGW,
projects increases (22 May 2026) - 812,502 gallons a day from the aquifer; recycling plant
estimate from $80M to about $200M

Meta: Richland Parish Data Center (Hyperion)

Microsoft: Inside the world's most powerful AI datacenter (Fairwater, 2025),

Miloslav Ni¢ - Psani (Czech essays on AI: Substack, Seznam Médium, LinkedIn)

Miloslav Ni¢ - publisher (free downloads, in Czech)

Motel of the Mysteries (1979), David Macaulay

NAACP sues xAI over illegal pollution from data center power plant (2026) - turbine counts

at Southaven vary between sources (27-59); the March 2026 MDEQ permit covers 41

permanent units

NASA Earth Observatory: Building a Great Solar Wall in China (30 Dec 2024) - 400 km long,
5 km wide, 100 GW by 2030; about 5.4 GW installed

Natural Earth: 1:50m admin-0 countries (public domain), outline of Czechia for the map

Nature news: Anthropocene rejected as a new geological epoch (March 2024)

NBC News: Nvidia CEO Jensen Huang's net worth swells from $3 billion to $90 billion in five

years

NC State News: Data centers could drive up power bills (May 2026)

NEA via gov.cn: China's new wind and solar capacity exceeded 430 GW in 2025 (12 Feb 2026)
- wind + solar 1.84 TW, 47.3 % of capacity, passing thermal

Newman & Gowland: Dedicated Followers of Fashion? Int J Osteoarchaeology 27 (2017)

Norton, J. D.: Chasing the light — Einstein's most famous thought experiment

NRC news release 26-061: no significant environmental impact from the proposed Crane

restart (9 June 2026) - final decision expected in 2027

OhMyGeek: Google retoma plan de data center en Cerrillos (8 Sept 2026) - 44 grupos

electrégenos, 120,25 MW; resubmitted project 2026
OIES: The China data centre advantage - hype versus reality (Feb 2026)
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https://www.nature.com/articles/srep05848
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https://doi.org/10.1016/j.scitotenv.2023.169431
https://doi.org/10.1073/pnas.1721818115
https://doi.org/10.1073/pnas.1721818115
https://doi.org/10.1073/pnas.1904515116
https://doi.org/10.1073/pnas.1904515116
https://www.memphisflyer.com/protect-our-aquifer-xai-bought-25m-gallons-of-water-from-mlgw-projects-increases/
https://www.memphisflyer.com/protect-our-aquifer-xai-bought-25m-gallons-of-water-from-mlgw-projects-increases/
https://datacenters.atmeta.com/richland-parish-data-center/
https://blogs.microsoft.com/blog/2025/09/18/inside-the-worlds-most-powerful-ai-datacenter/
https://mila.guide/psani
https://vydavatelstvi.mila.guide/
https://naacp.org/articles/naacp-sues-xai-illegal-pollution-data-center-power-plant
https://science.nasa.gov/earth/earth-observatory/building-a-great-solar-wall-in-china-153759/
https://www.naturalearthdata.com/about/terms-of-use/
https://www.nature.com/articles/d41586-024-00868-1
https://www.nbcnews.com/business/business-news/nvidia-ceo-jensen-huangs-net-swells-3-billion-90-billion-five-years-rcna153995
https://www.nbcnews.com/business/business-news/nvidia-ceo-jensen-huangs-net-swells-3-billion-90-billion-five-years-rcna153995
https://news.ncsu.edu/2026/05/data-centers-power-bills/
https://english.www.gov.cn/archive/statistics/202602/12/content_WS698d93cbc6d00ca5f9a091bb.html
https://pmc.ncbi.nlm.nih.gov/articles/PMC5428467/
https://sites.pitt.edu/~jdnorton/papers/Chasing.pdf
https://www.nrc.gov/sites/default/files/cdn/doc-collection-news/2026/26-061.pdf
https://www.nrc.gov/sites/default/files/cdn/doc-collection-news/2026/26-061.pdf
https://ohmygeek.net/2026/09/08/google-retoma-plan-data-center-cerrillos/
https://www.oxfordenergy.org/publications/the-china-data-centre-advantage-hype-versus-reality/
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On the longevity and inherent hermeticity of silicon ICs. Nature Communications (2024) -

long life only when kept dry or sealed; moisture corrodes interconnects

OpenStreetMap: Vitava, Berounka and the Prague boundary for the map (© OpenStreetMap
contributors, ODbL)

Oracle: Abilene data centers (campus description) - grid-tied to ERCOT; on-site gas turbines

described as backup

POWER: DOE has issued more than 40 Section 202(c) emergency orders since May 2025

Priimers et al.: Lidar reveals pre-Hispanic low-density urbanism in the Bolivian Amazon.
Nature 606 (2022)

pv magazine: China's solar capacity hits 1.28 TW (NEA, end of July 2026) - 1.286 TW

Rand et al. (LBNL): Queued Up - 2026 Edition

Rock Products: Report on data centers (cement demand, 2026) - 150-300 kt of cement per

500 MW campus: an industry order-of-magnitude estimate, not an audited figure

Rose, N. L.: Spheroidal carbonaceous fly ash particles provide a globally synchronous

stratigraphic marker for the Anthropocene. Environ. Sci. Technol. 49 (2015) - coal and fuel-

oil combustion; sharp rise from about 1950

Rosman, K. J. R. et al.: Lead from Carthaginian and Roman Spanish mines isotopically
identified in Greenland ice dated from 600 B.C. to 300 A.D. Environ. Sci. Technol. 31 (1997) -
Rio Tinto-type lead ~ 70 % of Greenland ice lead, ~150 BC - AD 50

Rubbish! The Archaeology of Garbage (1992), William Rathje & Cullen Murphy

Schmidt, G. A. & Frank, A.: The Silurian hypothesis. International Journal of Astrobiology
18 (2018)

SCMP: ByteDance to expand AI data centre cluster in Inner Mongolia to 5-6 GW by early

2028 (source says) - single anonymous source

Segundo Tribunal Ambiental: Sentencia R-270-2020, Cerrillos data center - partial

annulment of the approval, February 2024

SELC press release: New images reveal XAl data center has nearly doubled its unpermitted
gas turbines (9 April 2025) - 35 turbines, combined capacity 422 MW, April 2025

SourceMaterial: Amazon, Microsoft, Google - data centres and water (Aragoén)

Stanford Encyclopedia of Philosophy: Thought Experiments

Steckel, Rose, Larsen, Walker: Skeletal health in the Western Hemisphere from 4000 B.C. to
the present. Evolutionary Anthropology 11 (2002)

Strategy AV21: The power of objects - Materiality between past and future (USD AV CR,
2025-2029),

TechInsights: Reverse engineering - circuit extraction from undocumented chips

The Earth After Us (2008), Jan Zalasiewicz


https://www.nature.com/articles/s41467-024-55298-4
https://www.openstreetmap.org/relation/435514
https://www.openstreetmap.org/relation/435514
https://www.oracle.com/data-centers/abilene/
https://www.powermag.com/doe-has-issued-more-than-40-section-202c-emergency-orders-since-may-2025-heres-an-updated-log/
https://www.nature.com/articles/s41586-022-04780-4
https://www.nature.com/articles/s41586-022-04780-4
https://www.pv-magazine.com/2026/09/03/chinas-solar-capacity-hits-1-28-tw-accounts-for-31-5-of-total-power-capacity/
https://emp.lbl.gov/sites/default/files/2026-06/Queued%20Up%202026%20Edition.pdf
https://rockproducts.com/2026/08/20/report-on-data-centers-2/
https://pubs.acs.org/doi/10.1021/acs.est.5b00543
https://pubs.acs.org/doi/10.1021/acs.est.5b00543
https://doi.org/10.1021/es970038k
https://doi.org/10.1021/es970038k
https://doi.org/10.1017/S1473550418000095
https://doi.org/10.1017/S1473550418000095
https://www.scmp.com/tech/big-tech/article/3366220/bytedance-expand-massive-ai-data-centre-cluster-inner-mongolia-source-says
https://www.scmp.com/tech/big-tech/article/3366220/bytedance-expand-massive-ai-data-centre-cluster-inner-mongolia-source-says
https://tribunalambiental.cl/wp-content/uploads/2024/02/2024.02.26_Sentencia_R-271_270-2020.pdf
https://www.selc.org/press-release/new-images-reveal-elon-musks-xai-datacenter-has-nearly-doubled-its-number-of-polluting-unpermitted-gas-turbines/
https://www.selc.org/press-release/new-images-reveal-elon-musks-xai-datacenter-has-nearly-doubled-its-number-of-polluting-unpermitted-gas-turbines/
https://www.source-material.org/amazon-microsoft-google-trump-data-centres-water-use/
https://plato.stanford.edu/entries/thought-experiment/
https://onlinelibrary.wiley.com/doi/10.1002/evan.10030
https://onlinelibrary.wiley.com/doi/10.1002/evan.10030
https://www.usd.cas.cz/en/about-us-intersection/strategy-av21/
https://www.usd.cas.cz/en/about-us-intersection/strategy-av21/
https://www.techinsights.com/capabilities/reverse-engineering
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The Hollywood Reporter: Zuckerberg on his Hawaii compound shelter (after Wired, Dec
2023) - Koolau Ranch about 566 ha, shelter about 465 m?; predates the AI boom, cited as a

type
The World Without Us (2007), Alan Weisman

TIME: OpenAlI Used Kenyan Workers on Less Than $2 Per Hour (18 Jan 2023)

Tooze, A.: Chartbook 439 - Electrostates v. petrostates (2 Apr 2026)

Trauth, Hora, Guzowski: Expert Judgment on Markers to Deter Inadvertent Human
Intrusion into the WIPP. Sandia SAND92-1382 (1993),

TVA Board of Directors: meeting minutes, 11 February 2026 (additional 150 MW for xAT)

U.S. BLS: Occupational Outlook Handbook - Electricians (median $63,190, May 2025),

Uglietti, C. et al.: Widespread pollution of the South American atmosphere predates the
industrial revolution by 240 y. PNAS 112 (2015),

US DOE: Secretary Wright, keynote remarks at CERAWeek 2025

USGS Fact Sheet 165-00: Land subsidence in the United States - compaction of fine-grained

layers is permanent

Utility Dive: Behind-the-meter data center gas plants will raise US energy bills
(BloombergNEF: 100 GW = 18 % of US gas fleet)

Utility Dive: OpenAl letter to the White House — China added 429 GW in 2024, the US 51 GW
(Oct 2025)

Utility Dive: Talen, Amazon launch $18B nuclear PPA - a grid-connected model (2025) -

after the FERC rejection of November 2024 the deal moved to a grid-connected model

Virtual History: Alternatives and Counterfactuals (1997), Niall Ferguson (ed.)

Vitr - encyklopedie vétru a vétrné energie (book Od mytd k megawattim, on wind, in
Czech)

Walker et al.: Formal definition and dating of the GSSP for the base of the Holocene (2009)

Wartsila: 34SG engine makes its data center debut with new 412 MW U.S. project (Ohio,
April 2026) - primary power, site can operate off-grid; commercial operation planned early
2028

Wevolver: What is HBM - architecture and packaging (stacks beside the GPU on an

interposer)

Wikipedia: Talatan Solar Park (site area 420 km? NYT Oct 2025; 21 GW March 2026)

Wood Mackenzie: Gas turbine prices soar 195 % as market faces supply-demand crisis
(April 2026) - forecast: US$600/kW by end-2027, a 195 % increase since 2019

World Nuclear Association: Czech Republic (net capacities of Temelin and Dukovany)



https://www.hollywoodreporter.com/lifestyle/lifestyle-news/mark-zuckerberg-massive-bunker-hawaii-little-shelter-1236092305/
https://www.hollywoodreporter.com/lifestyle/lifestyle-news/mark-zuckerberg-massive-bunker-hawaii-little-shelter-1236092305/
https://time.com/6247678/openai-chatgpt-kenya-workers/
https://adamtooze.substack.com/p/chartbook-439-electrostates-v-petrostates
https://www.osti.gov/biblio/10117359
https://www.osti.gov/biblio/10117359
https://tva-azr-eastus-cdn-ep-tvawcm-prd.azureedge.net/cdn-tvawcma/docs/default-source/about-tva/board-of-directors/february-11--2026/february-11-2026-board-meeting-minutes.pdf
https://www.bls.gov/ooh/construction-and-extraction/electricians.htm
https://doi.org/10.1073/pnas.1421119112
https://doi.org/10.1073/pnas.1421119112
https://www.energy.gov/articles/secretary-energy-chris-wright-delivers-keynote-remarks-ceraweek-2025
https://water.usgs.gov/ogw/pubs/fs00165/
https://www.utilitydive.com/news/data-centers-raise-energy-bills-not-for-reason-you-think/822205/
https://www.utilitydive.com/news/data-centers-raise-energy-bills-not-for-reason-you-think/822205/
https://www.utilitydive.com/news/openai-white-house-china-energy-dominance/803967/
https://www.utilitydive.com/news/openai-white-house-china-energy-dominance/803967/
https://www.utilitydive.com/news/talen-amazon-aws-susquehanna-nuclear-data-centert/750440/
https://vitr.mila.guide/
https://vitr.mila.guide/
https://onlinelibrary.wiley.com/doi/10.1002/jqs.1227
https://www.wartsila.com/media/news/16-04-2026-wartsila-s-34sg-engine-makes-its-data-center-debut-with-new-412-mw-u-s-project-3740972
https://www.wartsila.com/media/news/16-04-2026-wartsila-s-34sg-engine-makes-its-data-center-debut-with-new-412-mw-u-s-project-3740972
https://www.wevolver.com/article/what-is-hbm-high-bandwidth-memory-deep-dive-into-architecture-packaging-and-applications
https://www.wevolver.com/article/what-is-hbm-high-bandwidth-memory-deep-dive-into-architecture-packaging-and-applications
https://en.wikipedia.org/wiki/Talatan_Solar_Park
https://www.woodmac.com/press-releases/gas-turbine-prices-soar-195-as-market-faces-supply-demand-crisis/
https://www.woodmac.com/press-releases/gas-turbine-prices-soar-195-as-market-faces-supply-demand-crisis/
https://world-nuclear.org/information-library/country-profiles/countries-a-f/czech-republic
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xAI: Memphis - fact v. fiction (power sources of Colossus 1) - operator page: 12 permanent

turbines, 200+ Megapacks

Xinhua: State Grid - 42 UHV projects completed by end-2025, 370 GW cross-regional

Yahoo Finance / Fox Business: Mike Rowe on data-center electricians in Plano earning

about $260,000 (2 April 2026) - anecdote relayed by television, not a survey; marked as

reported

Yang, D. et al.: Accelerated deposition of South Asian anthropogenic emissions on southern

Tibetan glaciers in the 21st century. Commun. Earth Environ. (2026)

Yang, Y. et al.: CPVPD-2024 - a Chinese photovoltaic plant dataset. Sci. Data 12 (2025) -
4,520.47 km® by 2024

Zalasiewicz et al.: The technofossil record of humans. The Anthropocene Review 1 (2014)



https://x.ai/memphis/fact-v-fiction
https://www.news.cn/20260116/d5116bbea6e245e199e7d7d3210a65f8/c.html
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https://finance.yahoo.com/sectors/technology/articles/mike-rowe-says-data-center-154525615.html
https://finance.yahoo.com/sectors/technology/articles/mike-rowe-says-data-center-154525615.html
https://www.nature.com/articles/s43247-026-03444-9
https://www.nature.com/articles/s43247-026-03444-9
https://doi.org/10.1038/s41597-025-05891-z
https://journals.sagepub.com/doi/10.1177/2053019613514953

