Natural Gas in the U.S. in the

Aftermath of Russia’s Invasion of Ukraine

Presented to:
Rocky Mountain GPA Luncheon

September 28, 2023

JOHN HARPOLE
PRESIDENT / FOUNDER
HARP@MERCATORENERGY.COM
303-825-1100




Hypertrophied Rhetoric - July 27, 2023 L i

sky news

UN: THE ERA OF
‘GLOBAL BOILING'
HAS ARRIVED

U.N. Chief Antonio Guterres

““Humanity has opened the gates to hell’ by heating the planet, U.N. Secretary General

Antonio Guterres told a one-day climate summit held alongside the general assembly, where
he lamented the ‘naked greed’ of fossil fuel interests.”

2
Sources : Sky News, Reuters, Valerie Volcovici and Kate Abnett, September 25, 2023
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The New Reality - Not much of a “catastrophe” NfertorEner

Buckle up ...
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Dogma, not Science Niertor ncre

Judith Curry interview on Robert Bryce’s Power Hungry podcast

Deniers — That’s religion and not science
* The belief that all recent climate change is exclusively man-made.

* The belief that it’s catastrophic.

* The belief that it’s so serious that science and preferred policy
solution can’t be questioned.

This is dogma, not science.

That’s where Denier comes from.



Everything’s going to be OK. - -

“People may not remember exactly what you did,
or what you said,
but,
they will always remember how you made them
feel.”

“Fear” and “compulsion to act to avoid a
catastrophe” is used to motivate
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http://geography.about.com/od/obtainpopulationdata/a/worldpopulation.htm

Global Population Growth Drives Energy “Addition”

Over the past century, global energy usage increased rapidly in connection with industrialization and
rising global population. Further, from 1965 to 2021, per capita energy consumption grew 61%.

Historical Energy Demand by Source vs. Population Growth
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Quality of Life is Strongly Correlated with Electricity Consumption W -
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Economic Growth Creates Demand for More Energy ﬁt o

Per Capita Wealth vs. per Capita Energy Use

Energy per Capita (BOE/year)*
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The “Energy Transition” Delusion: A Reality Reset, Mark P. Mills, The Manhattan Institute, August 2022 around $5,000



Worldwide Electricity Use in Context - -

3 Billion people in the world currently use less
electricity than a typical American refrigerator

10



The essentiality of electricity to modernity - -

Over 1.2 billion people — 20% of the world’s population — are still without access to
electricity worldwide, almost all of whom live in developing countries. This includes
about 550 million in Africa, and over 400 million in India.

Source: The World Bank, Energy — The Facts 11


http://www.africaandherdiaspora.net/wp-content/uploads/2010/08/family-without-electricity1.jpg

Energy Transitions Take Time KINDER7/MORGAN

Our assets and services will be needed for a very long time

GLOBAL ENERGY MIX BY FUEL Pwh
Biomass w=Coal w=Qil Matural gas Renewables Nuclear % of

180 - : . , energy mix
— Energy transitions take a long time and consist of adding energy forms,

not eliminating existing forms
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140 — Coal took 60 years to achieve a 50% share of global energy
120 | |
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100
20 — Natural gas 60 years to achieve 20%
60 — Nuclear took 80 years from discovery
10 to widespread deployment
20
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Source: Pre-1965 from Energy Transitions: Global and National Perspecfives; 1965 and beyond from BF'e Statistical Review of World Energy.

Source: KinderMorgan Investor Presentation 3Q 2023
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Sources

What Energy Transition?

CO, Emissions In Six Largest Economies,

- 2000 to 2022
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Share Of Global CO, Emissions,
US Versus China + India, 2000 to 2022
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In 2021, US Hydrocarbon Use Grew
5.7X Faster Than Wind + Solar Combined

Wind + Solar .0.3 Net W+s:
+ 0.7 EJ

Net HC:
+4.0EJ

Gas + Oil + Coal 1w 2.8 1.4

Change, EJ per year




In 2022, US Natural Gas Use Grew
2X Faster Than W + S Combined

Wind + Solar : US gas use went
up 5.4% in 2022!

Coal + Oil + Gas 07

Change In Energy Use, 2021 to 2022, EJ Per Year

EF, Statistical Review of World Energy 2023 © Robert Bryce 16



Growth in Global Energy Supplies (oii Equivalent Billion Tons/Year)
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A Case Study: Germany and Europe

Are there lessons to be learned by
what happened in Germany/Europe?



Question posed in 2009 - -

Energy Security?

» By the year 2020, Gazprom wiill
supply nearly 70% of the European
Union’s natural gas.

» \Would you pursue a conflict with a
country that you depend on for the
majority of your energy needs?

i‘ﬁvr'['ulnr Finerey Aprll 45 2009 19



Closing Bell

LNG Dip
Keystone XL Pi

Closing Bell
ortacy. The Putin Vortex
veline, Part 27 |

October 2012

Closing Bell

The Glacial Pace

September

Closing Bell

Time To

Of LNG Exports i~ ay ]
By]nhnl-[a:p:!:e out R“SSIa?

By John Harpole

2014

January 2015
20



4 mistakes made by the European Union (& more specifically, Germany) emawr Enorey

* Over reliance on renewables

* Retired coal plants too early

* Retired nuclear plants too early
* Under reliance on fossil fuels
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Natural gas price
£110 million British thermal units
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0 W European LNG hub
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Source: FactSet 22



Comparative Forward Strips as of August 26, 2022

Mercator Energy

One-Year Forward Strip

NYMEX Henry Hub

S 7.725

LNG Delivered Price to Europe

$97.993

Source: cmegroup.com and CIMA Daily Weather and Market Report, August 26, 2022

23
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Comparative Forward Natural Gas Price Strips as of 9/27/2023 t e

One-Year Forward Strip

NYMEX Henry Hub S 3.22
LNG Delivered Price to Asia S15.27
LNG Delivered Price to Europe S14.50

Three-Year Forward Strip

NYMEX Henry Hub S 4.02
LNG Delivered Price to Asia S14.52
LNG Delivered Price to Europe S14.00

* Settled price as of September 27, 2023, prices in S/MMBtu

24
Source: cmegroup.com and CIMA Daily Weather and Market Report, September 28, 2023



The Former Chancellor Who Became Putin’s Man in Germany ... e

™
>

& o
o D
NN ey ‘/

Gerhard Schroeder, Chancellor of Germany from 1998 to 2005




Merkel's Major Mistake - Trusting Putin - -

Angela Merkel, Chancellor of Germany from 2005 to 2021

26



The Former Chancellor Who Became Putin’s Man in Germany t T

“Germany’s reliance on Russian gas surged to 55
percent before Russia’s attack on Ukraine began
in February, from 39 percent in 2011, amounting
to 200 million euros, or about $220 million, in
energy payments every day to Russia.”

27
Source: The Former Chancellor Who Became Putin’s Man in Germany, Katrin Bennhold, The New York Times, April 23, 2022
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The Russia-Ukrainian Conflict Greatly Affecting the Global Natural Gas & Greater Energy Market emawr Eneray

Russian Energy Figures
= Natural gas production: 70 Bcf/d (2nd largest)
= Natural gas pipe exports: 19 Bcf/d (1st largest)

= Oil production: 10.6 MMBpd (3 largest) e o
= Oil exports: 7.5 MMBpd (2nd largest) g

Europe’s Reliance on Russian Energy
= ~40% of EU’s gas demand met by Russia

= ~45% of EU’s coal imports from Russia

= ~30% of EU’s oil imports met by Russia

28

Source: Sempra Infrastructure, “Evolving energy for an evolving world,” September 27, 2022, WoodMac; Photo Credit: National Geographic



Europe - Daily Natural Gas Receipts During 2022

Daily European Natural Gas Imports Sourced From
Russia: 12/31/2021 through 10/09/2022

M RU NG - non-Ukraine
EEE RU NG through Ukraine
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Source: Energy Policy Research Foundation
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Diversity of Supply N e

European supply diversification away from Russia
takes 17 BCF/d out of 50 BCF/d market

30
Source: Wood Mackenzie, “Wellhead to LNG: Producers & Export Deals,” September 2022, Image: Reuters



This was a trap laid by Vladimir
Putin 20 years in the making.



Putin spends $95 million on fracking disinformation campaign .o e

Former NATO Secretary General Anders Fogh Rasmussen backs up the Romanian claim. He said
in London recently,

“Russia, as part of their sophisticated information and
disinformation operations, engaged actively with so-called
nongovernmental organizations — environmental organizations
working against shale gas — to maintain [Europe’s] dependence
on imported Russian gas.”

- Former NATO Secretary General Anders Fogh Rasmussen

32



EU Fracking Bans/Moratoriums Still in Place

1. France

2. Bulgaria

3. Netherlands
4.Germany
5.Ireland

6. United Kingdom
/.Spain

The total population of these countries exceeds 350 million

Mercator Energy

33



Can European’s Afford Their Energy Bills? - -

Goldman Sees S2 Trillion Surge in European
Household Energy Bills by 2023

- September 6, 2022, Bloomberg.com

3,500 energy intensive industries are surveyed, only
half have hedges in place for energy requirements

- July 25, 2022, Oilprice.com

34



Germany 2022: Renewable Installed Capacity vs. Power Generation and Primary Energy

Mercator Energy

Installed net power generation capacity in Germany (2002-2022)
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Source: Schernikau on Energy Policy

(1) CAGR: +3,5%; (2) CAGR: +0,1%; (3) CAGR -0,9%; (4) Including hydro & biomass

Sources: Schernikau Research and Analysis based on Frauenhofer Institute (link), Agora Energiewende (https://static.agora-energiewende.de/fileadmin/Projekte/2022/2022 01 DE-JAW2021/A-EW 247 Energiewende-Deutschland-Stand-2021 WEB.pdf), AG Energiebilanzen (https://ag-
energiebilanzen.de/daten-und-fakten/primaerenergieverbrauch/ and https://ag-energiebilanzen.de/daten-und-fakten/zusatzinformationen/); Statista for industrial power prices https://www.statista.com/statistics/1050448/industrial-electricity-prices-including-tax-germany/ 35



https://energy-charts.info/charts/installed_power/chart.htm?l=de&c=DE&stacking=sorted&expansion=installed_power&sum=0&partsum=0&year=-1
https://static.agora-energiewende.de/fileadmin/Projekte/2022/2022_01_DE-JAW2021/A-EW_247_Energiewende-Deutschland-Stand-2021_WEB.pdf
https://ag-energiebilanzen.de/daten-und-fakten/primaerenergieverbrauch/
https://ag-energiebilanzen.de/daten-und-fakten/primaerenergieverbrauch/
https://ag-energiebilanzen.de/daten-und-fakten/zusatzinformationen/
https://www.statista.com/statistics/1050448/industrial-electricity-prices-including-tax-germany/

Germany 2022: Renewable Installed Capacity vs. Power Generation and Primary Energy 3

Mercator Energy

Germa Industrial Electricity Prices:

2002: 7 ct / kWh
2023: 40 ct / kWh

Consumer electricity prices
by country in 2022 (US$c/kWh)

55 - 52 53

>0 1 46

45 -
40 - 37

Source: Schernikau on Energy Policy

(1) CAGR: +3,5%; (2) CAGR: +0,1%; (3) CAGR -0,9%; (4) Including hydro & biomass
Sources: Schernikau Research and Analysis based on Frauenhofer Institute (link), Agora Energiewende (https://static.agora-energiewende.de/fileadmin/Projekte/2022/2022 01 DE-JAW2021/A-EW 247 Energiewende-Deutschland-Stand-2021 WEB.pdf), AG Energiebilanzen (https://ag- 36
energiebilanzen.de/daten-und-fakten/primaerenergieverbrauch/ and https://ag-energiebilanzen.de/daten-und-fakten/zusatzinformationen/); Statista for industrial power prices https://www.statista.com/statistics/1050448/industrial-electricity-prices-including-tax-germany/



https://energy-charts.info/charts/installed_power/chart.htm?l=de&c=DE&stacking=sorted&expansion=installed_power&sum=0&partsum=0&year=-1
https://static.agora-energiewende.de/fileadmin/Projekte/2022/2022_01_DE-JAW2021/A-EW_247_Energiewende-Deutschland-Stand-2021_WEB.pdf
https://ag-energiebilanzen.de/daten-und-fakten/primaerenergieverbrauch/
https://ag-energiebilanzen.de/daten-und-fakten/primaerenergieverbrauch/
https://ag-energiebilanzen.de/daten-und-fakten/zusatzinformationen/
https://www.statista.com/statistics/1050448/industrial-electricity-prices-including-tax-germany/

Electricity price index in Germany from 1998 to 2022.
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Source: Statista 37



Average electricity bill for a 3-person household in Germany from 1998 to 2023

A

(in euros per month) ercator Energy
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“Over and out: Germany switches off its last nuclear plants”

Apr 15, 2023 — Germany has switched off its three remaining nuclear power plants as part of a long-planned
transition toward renewable energy.

- AP News

*Robert Bryce quote 39



Germany Headlines Nt e

Germany’s Shrinking Economy Sparks a Struggle for Solutions
- WSJ, August 29, 2023

Russian Gas Cuts Threaten World’s Largest Chemical Hubs
- WSJ, June 27, 2022

Germany faces a looming threat of deindustrialization

- Economist, September 11, 2022

Rust Belt on the Rhine: The Deindustrialization of Germany
- Politico, July 13, 2023

Germany went from envy of the world to the worst-performing major

developed economy. What happened?
- ABC News, September 19, 2023

40



Mercator Energy

Gas crisis forces Germany to flatten wind farm for coal mine

Source: The Times, Oliver Moody, October 22, 2022



U.S. LNG to the Rescue epcat()p E[]e[‘gy

I US liquefied natural gas (LNG) overtakes Russian piped gas in EU gas imports in June 2022
|EA analysis

becm Russian piped ® USLNG
14
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International
Energy Agency
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The Upside of U.S. LNG Exports
LNG Trade Lowers U.S. Trade Deficit 4

Value of U.S. LNG Trade Balance 08/29/2008 to
06/30/2023

51 mm Exports
m— Net \
| mmm Imports

Energy Policy

Research Foundation

At this peak, the August
2022 trade deficit was $67B
($261B exports, $328B
imports).

\ U.S. LNG exports in that
month was $4.95B.

e

<----- Deficit | Surp

T

Without LNG trade, the
August 2022 deficit would
have been $72B, or 7.5%
higher.

Billion Dollars per Month

1006 1{1&“ 15:.'3*1 10"3-& 10‘*‘:’ 1_0"*-% -10'?5} 15311 1&"—&

Analysis based on Monthly EIA Data | |Energy Policy Research

Source: Energy Policy Research Foundation, Chart of the Week #2023-37 Max Pyziur, September 27, 2023 43



Europe has authorized 21 new LNG projects
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Mercator Energy

B Brunshiittel LNG terminal
| +8 bem/fyear

@ Stade (HEH) LNG Terminal
+12 bem/fyear

@ Wilhelmshaven Terminal
+16-20 bern fyear

+ 4 FSRUs, ~25 bcm/year

New projects, announced in Maorch 2032

@ Eemshaven FSRU Terminal
+8 bem/year

@ Le Havre FSRU Terminal
+4.2 bem/fyear

2 additional FSRU Terminals

@ Location to be defined
+10 bem/year

+8 becm/year

Sources: FTI Consulting.

Porto Empedocle LNG Terminal

Finland and Estonia FSRU
+3.1 bemyfyear

+12 bem/year

Gioia Tauro LNG Terminal

Tallinn LNG terminal
+4 bem/year

Paldiski FSRU
@ +2.5 bem/fyear

Krk LNG Terminal expansion
+4.4 bemyfyear

- Mor-EU

Vlora LNG-to-Power
No information on capacity

=
Thrace FSRU Terminal
+5.5 bemy/year

=
Argo (Volos) FSRU Terminal
+5.2 bem/year

Adriatic LNG Expansion
+0.5 bem/fyear

EU Member State

16

.‘ LNG terminal (expansion) . LNG terminal (onshore) . LNG terminal (FSRU)

https-/fwww_fticonsulting.com/~‘mediaffiles/emea—files/insights/white-papers/2022/may/new-Ing-regasification-terminals-europe.pdf

44
Source: WGC2022 28t World Gas Conference, May 2022



U.S. LNG Export Capacity L o

UISI LNG - ___-__:____-_ "-'—j -

Export Capacity . T

LNG export facilities are . .“‘\\‘\\_ ll,

currently located Yeer RNy

predominantly on the Gulf S

Coast 12.4 Billion

Cubic Feet Per Day

U.S. LNG is currently
replacing ~900,000 tons of
international coal per day?!

9.8 Bcfd
Net CO2

Reduction:
-343 million
metric tons /yr

The net reduction of CO2

emissions from this

replacement is -343 million

metric tons / year,

equivalent to electrifying

125 million vehicles 5.0 Befd

1.9 Bcfd

2016 2017 2018 2019 2020 2021 2022

1. International coal displaced is calculated by total thermal unit generated by gas divided by average heating content of coal {~19.8 mmibtu/short ton) ff Net GHG reduction is caloulated based on
the emission differential between coal and natural gas (~550 COZe kg/MWh) based on a study from I0F.
33

Source: EIA U.5: Natural Gas Exports and Re-Exports by Point of Exit, Reuters, ELA CO2 emission coefficient. 45

Source: EQT presentation CERA Week LNG, Unleashing U.S. LNG: The Largest Green Initiative on the Planet



The United States has been the key driver of global natural supply growth

Mt‘l(‘dt()l Energy

Net Global Natural Gas Supply Growth Top 3 LNG exporters
Since 2007 Australia [] Qatar [ USA
90
United
68 States <
S
=
=
© )
3 45 @
[
Rest of z
World
23
0 2018 2019 2020 2021 2022YTD
= Since 2007, 42% Qf global natural gas supply growth has = US natural gas supply growth has supported LNG exports,
come from the United States with the US overtaking Qatar this year
SEMPRA
Source: Wood Mackenzie, IHS Markit INFRASTRUCTURE
Note- 2022 YTD = January 1 to June 15, 2022

Source: Sempra Infrastructure, “Evolving energy for an evolving world,” September 27, 2022 46



USGC LNG feed gas is expected to reach ~24 Bcf/d by 2030, adding
~14 Bcf/d to regional demand (from 2021 average of ~10 Bcf/d)

USGC LNG Export Nameplate Capacity Forecast

AL

ercator Energy

USGC LNG Feed Gas Volume Forecast
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47
Source: Enkon Energy Advisors, “Are Stars Aligning for U.S. Natural Gas Storage Assets?” September 27, 2022, Enkon Research and Analysis, Investor presentations, FERC, EIA, Informational Postings



ﬁel‘mtor Energy
2024 to 2030

U.S. LNG Export Project Capacity versus Actuals and Foreca
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54.5

| |

: | :
= 39

@ I I

1 |

| |

| :
235
8

& W0 0 A .3..3:..5:..\%.9 ,5},19,1_\0-\ N@,.—b“tx“bq‘}%hh@ @,bﬂ:»ﬁ: © 4 @,ﬁ;@ f,_ga:.p
u‘}m\*ﬁp??d@?@ﬁ“@@ﬁc}"& F I FF Y F 3“*3\*-@9?@&?‘533}0@0&&&
FID'd LNG B ccLprhs3 B rlaguemines Ph1 ] FLNG Ph 4 Cameron T4
. Lake Charles Ph | . Plaguemines Ph Il . CP2 Phase | . LNG Exports . Export Forecast
Contracted Capacity . Rio Grande

Where will all the gas come from to meet this massive increase in Demand?

Source: East Daley Analytics, “Natural Gas Supply & Demand Outlook,” Zack Van Everen, September 27, 2022, East Daley SPA Tracker, East Daley Supply & Demand Forecast
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Projected LNG Export Capacity Through 20301 t T

LNG Export Capacity (Bcfd)

60 Total U.S. Capacity by Emissions
2030: 55 Bcfd Impact

2022-2030: Additional _1 1
LNG Capabilities Above T ———
Current Pace: +40 Bcfd ‘tons CO2/yr

LNG Currently Under -75 million
Construction: +3 Bcfd metric tans COZ/yr
Current LNG Capacity:

12 Bcfd -343 million

metric tons CO2/yr

1. Based on an internal study, U5 can produce 40 bofd production surplus by 2030, 2, There is 3 bofd capacity currently under construction, and another 3 bohd anticipated,
Therefore, projected incremental capacity is 6bcfd. To reach an additional 40 bofd, the incremental needs to ba 6x, which s in line with non-obstructed pace. 3. Assuming 3
bofd under construction, and 40 befd additional capacity by 2030

Sowrce: ICF Updabe to the life-cyde analysis of GHG emissions for U.5. LNG exports analysis to caloulabe emissions saving from coal to gas; EQT analysis for additional kLT
praduction {based on Enverus data)

49
Source: EQT presentation CERA Week LNG, Unleashing U.S. LNG: The Largest Green Inijtiative on the Planet



Can we live without Fossil Fuels?... Food Facts
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There are only four types of grain. - -

65-70% of the world caloric food intake is related
to 4 grains:

 Wheat
*Rice
*Corn

* Soybeans

All require intense use of nitrogen fertilizers
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There are only three types of fertilizers:

* Potash (K) mined
* Phosphate (P) mined
*Nitrogen (N) man-made
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Food for Thought: Natural Gas is Critical for Global Food Production

Mercator Energy

g Nitrogen Fertilizers and World Population g &
>~ 120 =
2 2
] Natural gas is a key ingredient £
. % .y
£ 100 for nitrogen-based fertilizers: 6'5
c . )
— . S . .
g 80 ammonia and urea —§l Without fossil fuel-based
e K fertilizers, agriculture can
; 1 I support, at most, 3 billion
g 60 people on plant-based
5 diets, vs. today’s 8 billion
% 40 on mixed diets.

20

|
0 0 Sources:Vaclav Smil, FAO,
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 World Bank Statista,

/ Nitrogen fertilizer demand (left) "#World population (right)

© Copyright 2022 Energy Policy Research Foundation, Inc. 1031 31st Street, NW Washington, DC 20007 « 202.944.3339 « eprinc.org

Source: Chart of the Week #2022-23 Natural Gas and Global Food Production, Batt Odgerel, Max Pyziur, Lucian Pugliaresi, EPRINC, June 29, 2022
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Mercator Energy

Fertilizer Demand Scale: 11 Bcf/d

If you aggregate the world’s daily demand for
natural gas (11 Bcf/day) that is converted
into fertilizer (through the Haber Bosch
process) into one country, that country
would rank 10t" in the world for daily natural

gas demand
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Soaring gas prices hit Europe fertilizers, chemicals Voo v

'm’ oo ¥ 3 0
herlands /
3 Lithuania

Yara Sluiskil - 1 3 million tonnes Urea, 1.7 million tonnes Ammonia, ¢
e 141 o A 1t 00! silad t Ay s Achema - 1.3 million tonnes UAN
) J " 1 ] Y .
OCI - 550,000 tonnes Ammonia, One A 1 2 1.1 million tonnes Ammania,
L ) 5 £ 785,000 tonnes Urea, 651,000 tonnes AN,

Fibrant - 270,000 tonnes Capro Ao e
Norwa w40 000 tonnes CA
y Grupa Azoty - 524 000 tonnes Ammonia

OC1 BIoMCN - 1.2 million tonnes Methanol, Sh Yara Porsgrunn - 500,000 tonnes y " 96,000 to
) Ammeo \ ! ; 10

Dow Terneuzen - 510,000 tonnes Polyethylene e 1 million tonnes NPK.

es Metamine

375.000 tonnes Urea

UK
CF Fertilisers - 1 million tonnes

Ammonia and Ammoniur

Nitrate

Anwil - 101

Belgium
Yara Tertre - 420,000 tonnes

Romania
Azomures - | & million tonnes
ncluding Ammonia, AN, NPK
AN, Urea

France
Yara Gonfreville - 400,000 tonnes Amm

180,000 tonnes Melamine

BASF Ludwigshafen - <20 0001

SKW - 1.3 million tonnes Ammonia

Roehm Wesseling & Worms - 220 000 ¢
INOVYN Rheinberg - 52,000 tonne

DOMO Leuna e MSK Kikinda - 200,000 tonnes Methan

Yara Brunsbuettel - /*

Dow Leuna and Schkopau - 385,000 tonpes Polyethylens

Spain 01 ) I
Fertiberia - 125 000 tonnes Prilled Urea ‘ -

v Dow Tarragona - 505,000 tornes .3"-_~:*,A-‘.F,-l-—'-—— (3 p”
- = o ) ~\

Updated on 25 August 2022 Source: ICIS, Natural Earth 55
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70% of Europe’s nitrogen fertilizer plants closed during 2022 tE

Figure 1: European nitrogen production shutdowns and curtailments

I  Ammonia Production, 2019

@ Pilant capacity shutdown/curtaiments®
* Does not include full getails on Yara plant curtaiiments (additional 2.5 Mt ammonia and 3.4 Mt

UK. BASF - Ludwigshafen Grupa Azoty

CF. Ince, Billingham Smmc:n;;:mn Ammonia - 2340kt

Ammonia - 975 Kt fea Urea - 1799kt

Urea - 575K Nitrates - 561k Nitrates - 2272kt
UAN - 1380kt

NETHERLANDS Anwil. Wioclawek
OCI - Geleen Ammonia - 500kt | ITHUANIA
Ammoma8 - 1184kt Nitrates - 891kt Achema- Jonava
Urea - 484Kkt Ammonia - 1117kt
Nitrates - 1863kt Urea - 785k
UAN - 730kt Nitrates - 1080kt
BELGIUM UAN - 1336kt
BASF- Antwerp
Ammonia - 687kt 23’:&?&:‘, ok
FRANCE Petfurdo '
Borealis - Grand- Ammonia - 462kt
%W'"Y _— Urea - 198kt
monia - C Nitrates - 1647k
Nitrates - 1243kt 7 o UAN - 132t
O
ROMANIA
SPAIN ITALY
Fertiberia - Palos Yara - Ferrara %m:::s_ -7%210Mures
A"rnmon'a' - 400Kt Ammonia - 600“ Urea - 475“
Urea - 250K Urea - 600kt Nitrates— 762K
UAN - 660Kt
DATA: CRU, IFA
Source: Europe nitrogen capacity closure and cost tracker, Chris Lawson, CRU, August 25, 2022 and Higher gas prices deepen Europe’s fertilizer crunch, threaten food crisis, Business Standard, 56

Samuel Gebre & Elizabeth Elkin, Bloomberg, August 27, 2022, Fertilizers Europe
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Mercator Energy

Surging Fertilizer Prices Set to Exacerbate African and Mid-East Food Crisis

e Use of nutrients may shrink by a third in sub-Saharan Africa
* Import-dependent region may face increasing food shortages

2NN Aoziel &%
®Djado & oo i
Sad
'Emi Koussi 204
eAney [Emi ";;J(S)SEI\KOU
®Bilma
Fa){ao
s fra
.\LoroT
c H'A
o 4 * Biltin
5 Moo’ apeche
nchorsaa.. sKeédougou AR i to & '@‘ 4
BISSAUBBi 2t & { i .
“Boka |
Conakry@
o De C) '§° -4 . Alal q %
e Cap """3:“‘°$°\&<\\<e§;‘°b i alabo SRR @ € Serbéra
L < ' Nolat ™
O GUINEA CURRENT : g
o GUINEA e LU
e «*° _GULF OF GUINEA o o) A e
o ¥ s .
—E i Ll SAO TOME Shwr \\e .
e AND PRINCIPE %, 2 oMake:
5097 Saopon
o ort—
Annobén- . B
Equatorial Guinea Iguéla v
C_sr2 ~ \

“That could potentially curb cereals output by 30 million tons, enough to feed 100 million people.”

— Sebastian Nduva, Program Manager at AfricaFertilizer.Org
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Source: Bloomberg.com



The Regulatory Playing Field

! l States advancing or prohibiting

ercator Energy
building gas bans and electrification codes

g

S&P Global

Market Intelligence
As of May 29, 2020,
Map credit: Elizabeth Thomas

P Passad or introduced statewide prohibition against local
Source: 5&PF Global Market Intelligance

measures 1o block access to utility service based on fuel
type, including gas bans.

P Local building gas bang and electrification codes adopted
or in developmeant.
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Truth and Scale ercator Energy

* Approximately 33 ammonia plants in the U.S.
* Natural gas usage at 2 of those plants is equal to all U.S.
cooktop stove usage
* Approximately 240,000 MMBtu/day
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Is the natural gas industry a sunset business?

A leading indicator of a sunset business is the inability to attract capital investments into
expensive, long-term projects. This is not happening in natural gas.

Source: TG Natural Resources LLC, Craig Jarchow, September 27, 2022

Over the past year and a half, nearly
50binding contracts have been
signed for LNG offtake from facilities
on the U.S. Gulf Coast

Of these contracts, about 75%
contemplate a start date in 2026 or
2027

Of these contracts, over 70% run for
20 years and about 25% run for 15
years

Conclusion: Sophisticated investors
are betting material capital that this
will remain a good business through
at lest 2045
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Nearly one-quarter of global energy demand growth through 2040

projected to be filled by natural gas
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Thumb on the Scale for Renewables Nercator Enerey

The Inflation Reduction Act

WirelessEstimatorZcom
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Cost of the Inflation Reduction Act

120 3,000
100 2,500

80 I I l I I 2,000
60 I I I I : j 1,500

40 IIIIII
20 .l
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s Solar Utility Wind Onshore = Battery Storage Wind Offshore = Cumulative

Final Cost = $3 Trillion

Source: Robert Bryce, Substack 63



Solar Subsidies Under Inflation
Reduction Act Could Total $900B

50 49
47

Tax incentives for .
solar could total .

$889B, or more, by
2060. Y

21
18 18 18

15
13

10 10
g 9

-
5 S)
3 3

0

2023 2024 2025 2026 2027 2028 2029 2030 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

Tax incentives, $Billion per year

Source: Wood Mackenzie, https://www.woodmac.com/news/opinion/IRA-tax-credits-for-renewables/

©Robert Bryce



https://www.woodmac.com/news/opinion/IRA-tax-credits-for-renewables/

Mercator Energy

EIA Data: Tax Incentives For Solar,
Wind, Coal, Oil & Gas, & Nuclear, Per
Unit of Energy Produced, 2022

Solar got 302x more

Nuclear [$13,580,247 in tax incentives than
Oil & gas 1$30,232,558 nuclear & 136x more
Coal 1$49,166,667 than oil and gas.
Wind $947,368,421
Solar $4,111,111,111
$ Per Quadrillion Btu
Source: EIA, hitps://www.eia gov/analysis/requests/subsidy/pdf/subsidy. pdfipage=31 , hitps://www.eia gov/analysis/requests/subsidy/pdf/subsidy.pdfiipage=22, author calculations © Robert Bryce

Source: Robert Bryce, Substack



China is the OPEC of Green Energy Minerals

Mercator Energy

“The International Energy Agency’s (IEA) ‘sustainable development
scenario’ results in a
42-fo
25-fo
21-fo
19-fo
7-folc

d increase in lithium demand,
d increase in graphite demand,
d increase in cobalt demand,
d increase in nickel demand,
increase in rare earth demand by 2040”

Source: “The Challenges and Costs of Net-Zero and the Future of Energy,” IER, August 2023
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Energy Transition Policies are Inflationary ﬁ[ fnere

Energy Sector Share of Mineral Demands for All Purposes

Share of All Uzas

100% — .
Transition Goal

80% —

0%
A0%
20% — I

2020 2040 2020 2040 2020 2040 2020 2040 2020 2040
Lithium Cobalt MNickel Copper Rare earths

Source: IEA, “ The Role of Critical Minerals in Clean Energy Transitions,” 2021 67
The “Energy Transition” Delusion: A Reality Reset, Mark P. Mills, The Manhattan Institute, August 2022



China is the OPEC of Green Energy Minerals %’[ e

Sources of Key Energy Transition Minerals

Mining Processing

Copper - 72% Other - 60% Other
Nickel [IREERSa N 67% Other 36%China. 5% Other

Cobalt _amom-r
] eone

Rare
Earths

Lithium

Source: IEA, “ The Role of Critical Minerals in Clean Energy Transitions,” 2021

68
The “Energy Transition” Delusion: A Reality Reset, Mark P. Mills, The Manhattan Institute, August 2022



Not Enough Minerals in the Pipeline - -

“There are simply not enough minerals in the pipeline to meet this
kind of demand. One example of this is shown by research done
by EV Expert Steve LeVine. Using major metals production
forecasts, LeVine found that by 2030, there will only be enough
metals for 15.6 million EVs, while automakers claim they want to
produce over 40 million.”

Source: “The Challenges and Costs of Net-Zero and the Future of Energy,” IER, August 2023 63



Is California Repeating Germany’s Mistake? - -

YES
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Los Angeles County to Ban New Natural Gas and Oil Wells

California Field Production of Crude Oil &
Natural Gas Marketed Production, Oct 2020-Oct 2022
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source: Compiled by NGI from EIA documents, NGI calculations
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Change In California Residential Electricity
Prices, 2008 to 2022

Since 2008 when Gov.
Schwarzenegger mandated
renewables, CA’s electric
rates grew 3.2x faster than
the rest of the U.S.

12.4

California

3.9

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

US cents per kilowatt-hour

urces: EIA, © Robert Bryce
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Is Colorado Following California and Germany? t T

Source: 73



Colorado Natural Gas Production Down 9% Since Polis Took Office*

CO vs Onshore U.S.: Natural Gas Production
Indexed to 100 at Beginning of Polis Term (lan 2019)
130
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e | 48 Onshore (Ex-CO) —— )

Rest of L48 onshore is up 8%, so effectively a 27% decline in gas production
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Source: Ryan Zorn, Bijou Insights



Colorado Oil Production Down 12% Since Polis Took Office* R

CO vs Onshore U.S.: Oil Production

190 Indexed to 100 at Beginning of Polis Term (Jan 2019)
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Rest of Lower 48 is up 12% so effectively a 24% decline in oil production
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Source: Ryan Zorn, Bijou Insights



Is Colorado Following California and Germany?

Colorado Governor Jared Polis’s goal
of 100% renewable (wind, solar, and
batteries) electric grid by 2040
(hereafter, the “Polis Plan”) would
cost the state $318.8 billion through
2050

Source: “Colorado’s Energy Future: The High Scot of 100% Renewable Electricity by 2040, Independence Institute, Jake Fogleman with Isaac Orr and Mitch Rolling, May 2023



Xcel Colorado in Lock-step with Gov. Polis - -

Xcel announced two days ago that they plan to:

* Close all coal-fired electric generation plants by 2030

e Add 3,400 MW of wind resources

e Add 2,000 MW of solar resources

 Add 19 MW of biomass capacity at the Hayden Generating
Station

 Add 628 MW of highly flexible natural gas combustion turbines

* Retire a total of 1,800 MW of dispatchable resources

Source: “Xcel Colorado proposed $15B plan to double renewables, add gas and energy storage capacity,” Utility Drive, Robert Walton, September 26, 2023 77
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Growth in wind/solar resource will amplify hourly swings in net

load stressing pipeline systems that rely on ratable 1/24 deliveries

Average Hourly Net Load Profile (April)
(GW)
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Source: Enkon Energy Advisors, “Are Stars Aligning for U.S. Natural Gas Storage Assets?” September 27, 2022, Enkon Research and Analysis



Media and Politicians continue to Mislead (or be mislead)?

Source: Schernikau on Energy Policy and Die Zeit Apr 2023

nuclear phase-out

Katrin Goring-Eckardt expects
electricity prices to fall

The Vice-President of the Bundestag believes that concerns about rising
electricity prices after the nuclear phase-out are unfounded. "The price of
electricity will of course become cheaper,’ she says.

Updated on April 11, 2023 at 1:25 p.m ® / Source: ZEIT ONLINE, AFP, dpa, isd / 672 comments

«) hear article
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Media and Politicians continue to Mislead (or be mislead)?

Switching to renewable energy could
save trillions - study

By Jonah Fisher
BBC Environment Correspondent

®© 2 days ago

The cost of green energy like wind and solar has been falling for decades

Source: Schernikau on Energy Policy and BBC Sep 2022 30



Jordan Peterson on Social Justice and Sustainability t e

Personality predicters of left-wing authoritarianism:
* Coherent set of beliefs statistically associated with progressive causes

* Allied with the willingness to impose them with fear of force and
compulsion

* Manipulativeness
* Predatory parasitism
* Narcissism

“It takes a particular kind of evil snake to mask your psychopathic
power-mongering in the guise of compassion.”
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Questions to Ponder - -

* When it comes to human freedom and human nature, does
banning certain options for energy sound like democracy or
authoritarianism and compulsory communism?

* The net-zero zealots want to change the way you eat, drive,
cook and heat your house in defiance of the laws of physics
and thermodynamics.

e Does that sound like freedom, does that sound like
democracy?

* Why does every solution to climate change require another
step down into the basement of socialism?
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Mercator Energy

Progressives don’t understand scale.

Daniel Yergin: “... this is a $90 trillion world economy that gets 80% of its
energy from hydrocarbons. It’s not going to change overnight.”

83
Source: Energy conference leader pans Kerry’s 2050 climate goals: ‘Going to still be an energy mix,” Tyler Olson, Fox Business, March 15, 2022



Closing... continued

Bryce Advice

s, W L

Be skeptical
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Selected Reading and Podcasts - -

RobertBryce.substack.com
Unreportedstorysociety.com
AlexEpstein.substack.com
@Shellenberger
Committeetounleashprosperity.com
Doomberg.substack.com

RogerPielkejr.substack.com
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Contact Information Wit ey

John Harpole

President
Mercator Energy
26 W. Dry Creek Circle, Suite 410
Littleton, CO 80120
harp@mercatorenergy.com

(303) 825-1100 (work)
(303) 478-3233 (mobile)
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Shale Technology is History’s Biggest Energy Revolution t -

Growth of Shale Energy vs. Wind+Solar 2005-20,
Compared with Saudi Arabia Oil 1965-80
Increased Production (Million BOE/Day)

P,
B

U.S. Qil
+ Gas

Global Wind
+ Solar

* >audi Arabila

OIlI1965-1980

U.Ss. Wind
+ Solar

2005 2010 2015 2020

Source: BP, Statistical Review of World Energy 2022 87
The “Energy Transition” Delusion: A Reality Reset, Mark P. Mills, The Manhattan Institute, August 2022
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Green Energy Isn’t Carbon-Free t -

Miles Driven Before an EV Emits Less CO, than a Diesel Car

Tons CO, per Car

30 Diesel

25 EV
20
15

10

0 | |
0 30,000 60,000 90,000 120,000
Driving (Miles)

Source: Volkswagen, “From the Well to the Wheel,” April 2019

88
The “Energy Transition” Delusion: A Reality Reset, Mark P. Mills, The Manhattan Institute, August 2022
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Markets and Consumers Want Reliably Cheap Energy t o

Share of Economies Consumed by Acquiring Fuel and Food

Share GDP Spent on Energy

80%
70%

Gas

% — Food Non-Fossil

= Electricity
40% —

) Oil
20%
10%

0%

1300 1400 1500 1600 1700 1800 1900 2000

Source: John W. Day et al., “The Energy Pillars of Society: Perverse Interactions of Human Resource Use, the Economy, and the Environmental Degradation,” BioPhysical Economics and Resource Quality
3, no. 2 (February 2018)
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The “Energy Transition” Delusion: A Reality Reset, Mark P. Mills, The Manhattan Institute, August 2022



Mercator Energy

100 BCF Average U.S. Daily Production and Demand

70 BCF  Russian Daily Production

50 BCF European Union average daily usage

18 BCF  Russian export volume to Europe (2021)

12 BCF  U.S average daily LNG Export volume (2022)

12 BCF  Expected growth in U.S. LNG export capacity
next 4 years

11 BCF  Worldwide daily volume of natural gas that is
converted to fertilizer

11 BCF  Anticipated 24-hour swing in natural gas
demand in California by 2035 L




Mercator Energy

7-8 BCF California peak day natural gas usage (2022)

4 BCF Colorado peak day natural gas usage

3 BCF Volume contained in the average LNG tanker

2.5 BCF Daily volume of natural gas managed by Mercator
Energy

2 BCF Xcel Energy peak day natural gas usage (CO)

84 Dth  Typical annual average use per U.S household

1 Dekatherm (Dth) =1 MMBtu = 1 MCF (approx.)

10 Therms = 1 Dekatherm

4/10 of 1%: Percentage of total U.S. gas stove usage vs.

total U.S. gas usage o




Strong gas-fired power generation driving demand

TDtE| demand including exports averaged ‘HB Bcﬂ'rd in ‘1Q 2023 compared to ‘1‘19 Bcﬂ'rd in ‘1O 2022,

driven by declines in the Resl‘rCam sector due to a mild winter season
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Source: Williams presentation to J.P. Morgan Energy, Power & Renewables Conference, Alan Armstrong, June 21, 2023



Access to natural gas pipeline capacity critical to ensure reliability

202‘] F}JM Average and peak Day pc-wer Demand
versus 2040 Estimated peak Day power

D e 1man -::IdI
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2[}21 '2[]40 Grnwth pna k
25 Da3 pDWGr Dnmand
pJM peak day gas demand for power
20 generation expected to increase due to
growth in electrification
bl
=
(5]
m 15
Natural gas pipeline contracted capacity
is critical to ensure electric reliability on
10
pPeak days
2 Tra nsco footprint situated to benefit from
contracted capacity to meet growing
0 peak day demand
2021 Average 2021 Paak Day 2040 Paak Day Estimats
*The role of gas in the transition to a cleaner, more reliable power supply,” McKinzey & Company, June 2023. McKinsey & COMPany desp pawar dacarbonization scanarc sssumes &l publls commitments ars met, resulting in D090 renswebla power
qaneraticn by 2040 wna growth of slsctricicy deamand ta 7.3 TWh by 2040 [fram 4.3 TWh i 2022).
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Source: Williams presentation to J.P. Morgan Energy, Power & Renewables Conference, Alan Armstrong, June 21, 2023
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Closing... continued

[ WOULD RATHER
ADJUST MY LIFE
TO YOUR ABSENCE
THAN ADJUST MY
BOUNDARIES TO
ACCOMMODATE
YOUR DISRESPECT.
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