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Event statistics are added according to the date on which they ended
https://www.climate.gov/news -features/blogs/beyond-data/2023-historic-year-us-billion -dollar-weather-and-climate -disasters

Why the Clean Energy Transition




The Importance of the Permian Basin to US OIl Supplies

' Cumulative Oil Production Change Since 2020 (mbpd/day)
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Data Sources: US EIA, Shoterm Energy Outlook, May 2025, Petroleum Supply Monthly Us Energy Data




US Shale Gas Production @os24, LNG Liquefaction
Capacity of Post-FID Projects (2025-2030)

Monthly US Dry Shale Gas Production by
Formation (2008-2024 )

Cumulative LNG Liquefaction Capacity
from post -FID Projects
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Top Recipients of US LNG by Volume in 2023/Volumes 2024, % Chang

2023 2024
_ . Netherlands 1. Netherlands
*| 2. France 2. France
. UK 3. Japan \
. Japan 4. South Korea:

. South Korea 5. India
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10. India / 10. Spain

Europe change 2023/24. -19.0%

Asia change 2023/24. +21.5%088

Source: EIA Website, accessed 070124 and 041525

7 #9.China
DOSe 463,769 212,262 ’ !
4,366,563 248,540 212,837 | 289 232
REGLEAT: +0.5% 77.1% +22.8% +4.99
2023 volume ' Poland ¢ 270
2024 volume 139,635
% change 23/24 #2.France 132,568
492,906 -5.1% 44 Japan
m 354,824 #a.-apa
Top 10 Recipients -38.9% 310,190

. Spain 6. UK
. Germany Turkiye
. Italy 8. China
. China 9. Germany |

#1.Netherlands #7. Germany

Turkiye 335944

156,403 0
#6. Spain 215.268 NG
269,504 +37.6% Talwan
210,679 y 104,075
21.8% 6.l 118,162
8% 197,816 +13.5%

185,773

N\ 6.1% Eaypt .

Brazil 0 #10. India Thailand
38,595 121,843 164.236 59 477
106,817 256,045 108,120
+177% +55.9% ’

+81.8%

0 Top 10 2023 & 2024 O Other significant volumes Europe & Asia, 2023 & 2024

O Top 10 2023, not 2024 OSignificant volume increases, 2023 -2024, Africa, S. Ameria

| Top 10 2024, not 2023 {)Us export volumes, 2023 & 2024
- Global/US Issues: Energy Security




Water Consumption by Electricity Generation

Technologies wmwn "
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US Data Informing Electrification

https://visualizingenergy.org/what-methods-of-electricity-generation-use-the-most-water/
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dispatchable technologies
advanced nuclear
biomass
combined -cycle
Jcombined -cycle with CCS
geothermal
resource -constrained technologies
wind, offshore
hydroelectric
PV-battgfy hybrid
solar PV
wind, onshore
capacity resource technologies
compustion turbine

Data source: US EIA, AEO 2025. Note: technologies w/ no additions in 2030 do not have capacity weighted average. The $t@@# values include the
levelized tax credit component for eligible technologies. CCS = carbon capture and sequestration, PV = photovoltaic, O&Mperations and maintenanc
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Focusing the Energy Innovation Portfolio on Breakthrough

Potential, DOE Earthshots , EFI Critical Innovation Areas

Critical innovation areas
ENERGY identified are:

U Storage and battery technologies
0 Advanced nuclear reactors

u
U Technology applications for
DEPARTMENT OF ENERGY industry and buildings as sectors
that are difficult to decarbonize
V Hydrogen Shot including hydrogen, advanced
V Long Duration Storage Shot IR (EETBREps, £
V Carbon Negative Shot _ loujleling] ieneieges
U Systems: electric grid
\ Enhqnced Geothermal Shot modernization and smart cities
V Floating Offshore Wind Shot i Deep decarbonization/large -
V' Industrial Heat Shot scale carbon management;
V Clean Fuels and Products Shot carbon capture, use and storage
V Affordable Home Energy Shot at scale; sunlight to fuels;
enhanced biological and oceans
sequestration

Source: https://www.energy.gov/energyearthshots-initiative -
Source: Advancing the Landscape of Clean Energy Innovation, 2019, EFI, IHS Markit US Trends/lssues: Energy Innovation




lllustrative Assessment of Al Potential for Accelerating Progress Against
Selected Energy Technology Challenges

Technology challenge

Solution space [Structured data | Pre-deployment | Integration
complexity availability verification and scaling

Synthetic fuels 1 Catalysts with high efficiency, selectivity and stability

Hydrogen electrolysis T Low-cost, highly efficient and durable
electrolyser catalysts

Carbon capture, utilization and storage T Stable CO2 capture materials
with high affinity and low energy penalty

Electric vehicles 1 Novel battery chemistries using cheap materials (e.g.,
sodium-ion, solid-state

High-temperature heat storage T Stable phase change materials

with high conductivity and latent heat O High
Desalination T Productive, stable and energy efficient reverse osmosis OMedium
membranes @ Low
Advanced biofuels T Improved performance of enzymes and yeasts for

2nd/3rd generation biofuels
Solar photovoltaics T Efficient, stable, scalable perovskite cells without
critical mineral inputs

High-temperature heat pumps T Identification of working fluids that
phase change at high temperatures

Long duration energy storage T Cheaper, efficient redox flow or other
long-duration batteries

Decarbonized cement T Cement production from calcium silicate raw
materials

Plastics recycling 1 Energyefficient upgrading of pyrolysis oils

Effective nuclear fusion T Fusion reaction controlled
https://iea.blob.core.windows.net/assets/601eaec9 -ba91-4623-819b-4ded331ec9e8/EnergyandAl.pdf
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https://www.eia.gov/state/?sid=NM#tabs-5 NM Energy Data



NM Power Generation by Source, 20192024

Net electricity generation (utility scale) by

enerav source. annual
2019: 1,365.9
2024: 4,319.2 +216.2%

/ % Net Utility Scale Generation
by Technology, 2024*

thousand

megawatt 2019 6,892.1 Coal 21.0%
2024: 15,285.3 +121.8%

hours —— Natural gas  29.6%

2019: 14,691.7 i 0
60,000 2024 43l -42.6% Hydroelectric 0.5%

2019: 11,803.2 0
|2024: 11,801.1 +0.7% Solar 10.8%

/ ‘ NYKYEWYnW ~kt WGYs |

2024 needed storage or natural gas

back-up to manage
Intermittency/ensure reliability /

2019 2020 2021 2022 2023 2024

[ coal all sectors [ Jconventional hydro/ all sectors [nuclearsall sectors Vi Eneron Data

[natural gast all sectors I wind! all sectors B utility -scale solar/all sectors

Source: EIA website, accessed 09/26/25
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U.S. Drought Monitor, 2023, 2024

Energy, Minerals and Natural Resources Department

August 27, 2024

|:| None ' Moderate drought . Extreme drought I

Abnormally dr : No Abnormally Moderate  Severe Extreme Exceptional
|:| yay |:| Severe drought . Exceptional drought Drought Dry Drought Drought  Drought Drought

i3
NM Water Resources

https://droughtmonitor.unl.edu/CurrentMap.aspx




Treating NM Brackish and Produced Water is Supported by the
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Brackish Water Aquifers in New Mexico
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Blue: TDS <1,000 mg/L (potable)
Purple: TDS 1,0003,000 mgiL (slightly brackish) I Greater than 1,000
https://nmbizcoalition.org/nm -oil-and-gas-

Red: TDS >10,000 mg/L (saline or brine) producers-making-progress-on-produced-water/
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Treating NM Brackish and Produced Water is Supported by the
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Brackish Water Aquifers in New Mexico | /EEstimates indicate that there
= may be between two and four

billion acre -feet of brackish
water underneath New
~1JF RAY K i L

/ U NM is estimated to generate of 4 million barrels of produced water
per day. Up to 150,000 acre feet of produced water is available on
an annual basis (3X the water used by ABQ)

Treatment and reuse is an avoided cost for oil and gas companies.
This could lower costs to consumers

According to a Dec. 2023 press releasg announcing Governor Lujan S
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produced water disposed of in injection wells to make hydrogen

could result in enough energy to fully power over 2 million homes
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Source: US Geologic
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/BE 2 13 U We “zeplTIO2LBhidsipn scenarios have been reached,
combustion will continue to play a significant role in meeting a
substantial fraction of the global energy demand, especially for

industrial and difficult -to-IJG WHql Rn! W WHqY

106 Percentage Industrial Hedbemand by Temperature Range, 202

90% Heat
pumps
80%
70%
60% Induction
heaters1
50%
0
40% Mechanical
vapor
30% recompression
20% E-
boilers
10% <100°C Turbo
heaters1
0% US Total Iron & Nonmetal- Chemi- Nonfer- Food & Pulp &  Machinery  Other
Steel lic Minerals  cals rous Metals Beverage Paper & Vehicles Industries oth
ers

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://energyinnovation.org/wp -content/uploads/Decarbonizing-Low-

Temperature-Industrial-Heat-In-The-U.S.-Report-2.pdf
*Source: McKinsey & Company, Tackling Heat Electrification to Decarbonize Industry, 12/24

Note: High-temperature applications in hard-to-abate industries Egsteelmaking and cement) are excluded
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Heat Requirements for Key Industrial Processes

Market size Scope of Technological
: temperature aturity
NEUPlUs | ¢ Gpyile ClidYe

~35 Fully mature

501-1000°C Low
200-50°C Fully mature
2005004 hslianced
501-1000°C Advanced

lnnevaton: industrial Decarbonization



Gas processing 15

Power and heat
Gas processing
Storage (e.g., CCS hubs)
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Source: IEA website, accessed 04/19/25



